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101 101 104 100 




10a 
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104 



[Ell 9] 
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-20 




102 




0.02" per iGOthers 
20 6/28/99 6:31 Al»23:00 
Surface Fit -Type 2, 10 nm 

REF e 26.38 WIN = 155.28 UAX = 158.00 

RANGE • 0.73 LEAN - 155. BO SDEV - 0.20 



[020] 




[02 1 ] 



0.02* per Isotherm 
6/26/99 9:31 AM+24:55 
Surface Flt:Type 2. 10 « 

REF - 26.43 V IN - 155.26 MAX - 155.96 

RANGE = 0.72 MEAN = 155.63 SDEV = 0.19 
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(si) intci.' mim 
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(31)«5fc*fcfe3B#*f 
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(33)«5Hti*B 
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(74)ft8A 


100064908 








#a± *e m& (ftis) 



(54) BSWro&ft] ?x^Mft1-*fcfc©;£a!££fa&tf?x 
(57) [gft] 

[iUi ] WfoZtmthKMzW, l Efl«ii&M;: 

mmmmmtix. ^wmm^mmmzm^ 
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♦ I < » » ♦ 

W1¥tfrf 
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(2) 

1 

immm i ] mi m^mmism&mttt&m 
t. 

mm i MMMxmmm^m&Ammtzmmz 

msm t w, 2 m>mmm zmix mm 2 mm 

m&Mzmmimt. j tixmm2®ftmm& 
fckifoms&mzimLx , mm2®m&mmm- 

izmmixx. mm%wnm^mmmzfafr'>x±.ii 

m&&*T®<v®ftfMmmmzim Lxmzrmco® 
&m&mi&mtom-z>m t s * tx miTm<n®& 
mm®fotmmi@mAKm£ftzm<}izm&Lx 20 
Hiiieiftj mm 1 ffim^&*&^?*ftn»* $ 6 
nisttz t zm.t*?mim 1 ms«^*sr%-t 

zntzmmzmx. mzmmmmum 
mmi^K^ixcnmx'mim 2 mwmsmw t m 

«aw* c t -r*n«JS 1 t3iem<o^«s^fe)- 

mitzmm.mzmziirzm&&kmis%tLZ,zk * 
<mk -timme ciauto^* ^%-^j»* **> 

im&a ) m^i&mmfammmiFi&x'S) 
*). mm^<mm,cozmnm*mt:immp)iz 50 



#^2001-93795 

2 

?T#mti& - k zimfthmx 1 tie© 
[Km 9 1 wmwmmm 9 9 *ti?tw* 

?fft\imiO%^b20£?h&c\kZ®Wlbthn 

i^ffifflBjET, ^^m^mt-^M&yxmmm^ 

mziOOT,Z&Ltzm.Z.*)ft^c\k*%iWLk-thm 

fji£7^ h 1^7, b 7 -r juAi^nzKtb^ismb , 
feit**g»B>. 

a&fisjtattfcj^-* -r k izx 0 . msK^nne»2Bi 
fomj&mmzim?z>mk. *ixmm2mm 
imum k mv> * w^^wtai^T iffiem 2 11 
»mmmt^mzvx-^zmmz&mtizk 

MLxuimcomftiix'frmtix&io. mmzx 
msm 1 3 ] mmmmmxbt - k 

k-ttms^l 2tc^3SfiO«>x-^±(:7* hVx'xh 
4 0^ViLl 5 0'CWiagfO. 5^V>tl. 5^-^ 

4*v?^&zkmmk^mimi 2iztm^^ 
miy * yvvx v 7 ^Afctttsajstf SKRfc , 

mlBHai$nA:7*bV^xb7-f/WAS:JimLTmi 
$c7)^ 1 raDSr^-fS^ 1 7 * b h^'^-y 
£ffMt*SPa 6 t, ^LTro^l7*M^xXh^ 
-y* y 7 D-$*|ffift l mn «t 0**<r» 2±# § 
o»2HP *#t**2 7 * h v^-x h>N-^-y^ffM 
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3 

it. 

ss i mi^msmmzm^-rimt . 

mzm i mimimM^ffiw&mmizwiiim 

m&uz m 2 mmzjmw t imzitx mim 2 @* 

mj&wmmx%m*x. mmzimms. 

x. tt&z®nmsmim§&vx-JMzM>~>x±.ijiz 
¥mz%ft$tL&z}izimb-t&7* ywjxw 

1 mmm i6] mi mm&mmt . 

«53i«S<ifc*a^SBl-e4MW5*LT. Maui II 

ixmsm&B&m t Rmzmsz ixxmimtkt 
mizm&m mmsmmm^x\ 

imm 1 8 j mmmmimto&mtmim 1 

imm. 2 0 ] mmtmtfemtx'h 0 . mmtm 
fcv^TMv^ k zmLk-rtmcx 1 9 tut****** 

[ M$3 2 l ] HiffE^ 2 HftlMgJi^fWi ituiESS 1 II 

mm 2 2 3 mm, 1 stfis 2 iHMftisttiffc&i; 
[ mm. 2 3 ] mmfmsmffffyi^t . frfEss 

ia^JB2GatW!!^«l*(!0Ittg^)»0. 9$rV>L0. 
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4 

mztizmomwt wtmffipix'ftmtih z t 
^mt-rmsm2 2izimmmm.thtzibco 
mw.. 

im%2 5 ] mmmmmmmxmmw^ 
%mitm*mtm&mmm) 1 5&^t 2 srr* 
i»itsr^!k-ri»i3^ai 7£mp>mt:imt& 

10 f^C^S. 

[ m$g 2 6 ] iffiftttj^*gft«oj*3 um im 1 
0s 2 D^ejeniffc t m^umssmwmm $ 
«o»4 0 £ v > l 6 0 rc* 4 i t * #a k -ri. hm 1 
6 izt^Mnmmi^-rhfc^mm. 

mzi0 0X:Zg.l,tzm.£*)i5^z\bZ¥fWit-tZ>m 

20 mttmmmi,z®mzm£ztimmT&mmm 

WieiiK*^Tg|5^fK«^f*:<7)±ffl^«tilS^$ix&m 
2SMtf£jS&fci, ^LTfilEmiSt/m2S*»fe 

Ji2 8 tne^^x-A^jnsi-f 4^0^. 
3 1 ] mie^ 1 mm 2 ®immmmm 

40 j»i-Sfc«)<^B. 

[n«3S 3 2 3 miE® 1 mm 2 mtmsmmt- 

toX-BtfLZtilZb *mib-tin&R3 1 izid&cw 

mmmrmwms titzt%mmizmwz ii&ztz 
comm. 

50 8£ieg^xWN£M*i-£fcrt<7>m 
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[0001] 

9x-^\lfc7* Y\s : JxY7 4)Vi±z^*y?-?h 
fzfrcDUm. ^-^vBSISI, fttf»>x-v\±fc:7:r 

-rhtz>sbcr>7 1 y y y^57 aitOx-A?:%- 

[0002] 

x-^zmfcy * YUi7xY(,zmt5LX7 * yv-jx 
Y7 4ivj&m&t. x.mzzv'k&ztixvxtt 

tz\t\/^?Mrz\.\c\z)*W&Ltzyt\,Z-7 * Y \s\/X Y 
7 4/UA£fgft§-£-t7* YVHXY7 4 )VMZ/*9- 

[0003] LtztfiX. wili7 * h U y^77-f IS 
$-)Mff-ri.Haii7^hlxxXhM^gs(coater). 
SSs $tt3k M^r^y^-vh^^-fl.. 

mo 7*yvv?774 xnsmtthz. t #x-% 
i. 

[0 0 04] 7ir Y\s : JXYmH%i\i, ilSt 7x-A 

[0005] iWttcJl^^liaW-SIBWOx-A* J«R 
ft*fctt»Bl*aE%S*« : f«l«§*4 b(pre-baking) 

&mv*>t. m2®m3.7* hv^hWi-AHi 

$*T'7x-A«o^ffllC7* YUi/XY7 4/V&ZMWI 
V7h^ * y/g©T* I) . £ 3SPg 

MJHBStutT-* YisisxYZW&tznm^ *y 

ffMX-hh. *4 SW47 * h l^** b 7 -f £51 

fft't& J ? > V^'7x->'Nf-J!lP|aifC^$^7* 
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[0006] ®mm.imm%mmm\mm.z$k 

mRi/mtfmt *wra»$*t* 7*y wx y7ovk 
(msmmz^x^*^^ . &^-c. Tmimzx 
r )7tY\/ i?x Yvnt-ymmmtmrnztc^xK 

[0007] «*(*<>f * y/gpgr, «*$*ifc7 * 

10 M^*h7-r;kMi, ffig^T^LTIMSftteJ: 

£A?-y wo7 r 4 ;l/Brffi#ifc}*$*U . »3t"C* 
-Ik^fciiWSiifcV^ h 
£ 7 * hl^ y*x h t LXimth . ^*Wtc«MBSiifc 

# 4BpR»t:sa54 . tin.- iv¥mzmm% tut ^ ^ 
20 zmzmit. 

[0 008] Ltztf->X. im£fa±.Z-£ZZtlzt5^ 
X 7x w\^H£#&^«fc"t £ i k#^«fc«B 

lait^Ltct^t. flawK-r^y^i^v 

»BSti6TaHR2 **tr. t-?-2 1te. 

1 0 0 i3&tth±&N&l «TlSW3ITKSa§ti"C^ 

& . 0 2 1 s 3 t«imuf. MieT^ 2 
is^«2 2*«§tt, t-^-2Uifre»2 2k:Ba 

JgStL*. -«D«fco&«gat-?-2 lT«Uv!.^ 

30 *>TgE«2 -c±a« 1 izfol btixism 1 ±^^x- 

StutiftK-fe y^"- (H5HH*) 5rf iJffl L-C±gp« 1 <ofi 
gZ&itithZ tlZXiX 1 om7J£7 -f- 

[0009] m4l3M%0)1}ti®MWX'1)n»Lfz*7x.-.f\ 

nmx'<r)i&&mzmuzmmx\ fmitzwm 

40 ^aSH{if«jO. 0 2X:T*4. 04fcH*LfcJ:d 

§ts?sjg t &&m.<omt$j i.76 -ct-s 1 ) s . mm 

X\ ^x-^«K**a6*V^«ifi»{A) (414 5. 
3 11C**U IRMMB) «il4 6. 2 8'C2:at, I? 
iaH(C){4144. 3 2'CSr*f. Z<r)£o%&&ft1fi 

*mixftfrh*5iz. ^x-Aii«ittuifi 

HS(A ) cr>-MX1£« tzftt 0 »7x w vsoH»gT«i 1 4 
6. 2 8 t C4-C_t#LT. ±^att(A) OffcOfflJgBT* 
iit^ fcffi < 4 0 7 x w N«0ft!!Ojig^a?T(i 14 4.3 
50 2*C!tms. ^:^OJ:•3^^^afl : 5^^S* : i^^i:^^v^ 
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[0010] EISfi^Ojn^STML/i^x-^ 
<Di&&mt£^Ltzim-&fffl7 , yyX'$> Y ). men*? 

[00 1 1] mftLtz^xm.fr\&LtziB&cry&item 

mm® uzmz , a® i®jwc&*> * <hmtde 

hi- y- y < )v&<mmt¥m&izimmw : £ 
-r. 

[0 0 12] Uztf->X. m&Uzmt<nW*MW\*'7 

x -^zmmmm t ^-srnn^-rs 

y'x h SrffM-TS <r t icfcv vc d £ < 7 * hj y 7 
* -y ot&tf*«oiij*®fti3*tr a ^tffijc lx 

m&®tMfc$tiZ>c\tlz]:~>xmitf. 0. 2 5/^ 
iru 0. 18Mm.RlS0. 1 5/zmh WCffilfftL 

[00 13] 

T, *^afl^l BWii^xWN^J: 3=5:^^*%-^ 

[0014] *^£7)^2 gAWx-A&I^x-^ 
JhfcflM S tVfc 7 * M/ j/'X b 7 /kk KflD* L> fl £>» 
«g£ 0)8 LXIi^fc < k fc *>MW& fcft t *7 x w s 
£^-«ftT SUBSritflW* i t fc* 

[0015] **HHoSf3 gtoJiJP*. fcfufcSMf **E] 
iSLXli^SK b i>&'NtLXfmmz]c. mftZtitz 
tMB&ffc&aSfc'* fcWrtiW\i07 * M^'X h7 

■fait tea*. 

[00 16] 

a, »**%-fcJiS»-f*feAO*tfek:iJV^-c, BIS 
M^imT«fl$^^MRfiSttlfM£«Et *>ft 

*. ffiw&izxvmmm<mizti?ti<vmffiitox' 
$>mm&mzm&$ti. mi&m^m^mtmmw 
izfifrixunzy-mzmftztLh. mm&mim2 
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[0017] xmicomwmmizxtiti. vx-^±.tz 

M^xh7<f;l>A£j&£-r&. Me7*M-i/xh7 

^^Aijttcitajs-frfca, buIe^x-a$-^k±^ 

& . miie»t±s i w*%&m&frfrt>mssmztix * 
ti^ixmmm^titzmmmnz^wiwcm 
tofassmtzmtbtii . mmzivmmmizix 

*frS»2HftJR®l«*fc:®tt*. t91B»S2JJfee3* 

20 [0018] *%bjo^ nmnwuzttia s 7i-a 

-y^jat^iiifcjWffl-tiCi:*)^*. 7i-a 

±te7*M^^h*as:i«iitfca, ffie7*M/> ? 

iesa}$ix^7t hl^'xh 7 -<;kMi s 5IftLT»l 
3 1 BBPS^-fSSS 1 7 * b \y=Jx b^-y 

mm-z. mmLtztimcmx'mi*x.-^m%M 

BtXim LX , ffifiCff \yabvvx w-y& V y 

[0019] *fMB<oft«aBBc «fc*uf, ft«c*maftt 

t=«»tS3523!MKajK#S:S4>tc*tj. iJiE^ft^R 
mteWS& 1 H^s^fti: Mem 2S^5^ 

40 [0020] fcffi^lSlttlC l*Uf . *! x 

ft, *LT'7x-/Ng^ffi£ : PWiLTME'7xWNg* 
StL6JS2Hf«ReaijB£*S:*tf. MSSSJi. 1515^ 

i H«^a«*ti(rfe^2ii«cSi{sai«*Htta[fiL 

50 [002 1 ] J2LL*> J: 3 5r**B^<oB Wk^'J«0^Rl/ 
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[00 22] 

a l o o b<oimi}Mzmi<7*'-K i o o * 
Sft^zuS&ftl 0, &»2 0. &tf*EBffl4#<5iK 

ft i o tmmm2otmiz%mztiz>mm&mm 

ft3 0££tf. 

[0023] liffiftfl&£3j£tt3 OOttStt, fiM 

ft *mEJK« 2 0 turn ixmtmm <%m itizt 
i,z£-?x m&m t # a z t 

4. suiESift^E^^ft 1 0 1 ma&m 20? 
<^m\mmm-Hm^Lx. m^trnzmm 
0 x'<o^imimmmmm ommm^ 

o<Doh-mim^m (vapor) xb<o. ms, 
®M2o i,zm& 1 tzmam^immw 3 0 *> ? *>-n 

ti»tttt®<liquid)-C&S. ME^ftfMS§&ft3 Ott 
«HaRaS2 0*»i9SR*!aJRL'Cs ffifEfflftMi&ftl 

fs^tft 3 0 o^«aiiftiHg^ft 1 0 1 mm 

[0024] tuie&tffex feiiiur HiriaigMfi^a^ii 
T«ffi$ix. i®sn^ft«fr^as2oni«fjfn^ 

Wrtl . ffia^ft^K^Eft 3 0 ftffiiE£&2 0 

m Lxmrnm^mft 1 0 t»*ei«-i ms. 

ft 3 0 «ffigfl#a»Wfc£ t « . fflie^tftiwga^ft 
m&mtmMimm&tonm&mvEj) iz* 

[0025] tmrnm^f 9M&8fflzi tmmss. 
mx±tx. mcDim&sx'mi^zmm&mv4 

temm»mzm®foi ocomwizmzm&fr^-iz 
^*imMtmmimmmt* 1 0 m% l 

oJ^-fcHfiRSn-C. MEHft&gji&ftlO^ftKfc 

[0026] 08&l/09t^Uv:i 3 £, mfl2^^2 
0 fiJn^fflm^n 4 /W&ftflW * t-* - 2 0 3 b mflE 
t-?-2 0 33&«|*nK$il*±«aiXT»t-^-yQ 
7^201, 2 0 2£-£-O. iOB&fflfcli. IMEt-* 
-2 0 3(iMeJi^t-^-7*P-^2 0 lcOTffi^Jt 
ttlJKTWt -7n 7 ?202 *>±lBfcJI«3#lfc 
»2 0 4tertjK$*L&. 
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1 0 

[0027] *mv>m2m}mmiz£tiif , tuiESift 

3*6^*3 Oj^iKSfiaaiBUi, BlOfc^UrJ: 
[ 0 0 2 8 ] 0 1 0 £#5$tiltfs »W<-f ■< v a 

y 3 0 1 tfMiEiift&fsijiSft 1 0 1 t5iesiiS2 0 1 <o 
mzimztiz. u:*m. HtFie^ft^fE^ft3o 

mmi&mz&w ix . mm>®L<n>i-T ^ 3 y3o 

10 [0029] fflevN'-r-f ^3^30 Hi. 01 1 

(A) bmi 1 (B) fc0*LfcJ5fc5*»*fclitf*> 
MJBttOlfrF 3 0 2 i: £ i: t>T'# 4 . f?!B 

tt*3 0 2<0J-- y KcOtKfflJi, fffS^---y r-tffifflESE 
ft^S^^ft 3 0 fc*f LT^Sffl^fftS'J^-r 4 i d fcfll 

[ o o 3 o ] h 1 2 tmrniii. *mfr®3mim 

0 3(i, frfE^M2 0 fc«ttl/CU*IWHfrF-3 0 2<0 
a-«yM*jjcft»3n6. HUiE»S£ft3ft<Ejl^ft3 0*\ 
20 l3ieW^ttO#?L1fe*:ft3 0 3lC5t»$tll.. L^*«o 

btfxzh. ttz, mft&m&m&m tx. mm 

[003 1] Zixbimiz, HI 3tc^U>:j:5l3 s * 

mi<vm4 mmmizx m^mnm^m o 3 n 

MlSIIIft^fsa^ft 1 0 fcffiiffiRiH2 0 fcOlBItillBS 

ft 3 0 3 iimiE»3s 2 0 b mmw&i£m# 1 0 f * 

30 T WrtHt fe!iH9IS»S2 0 1 ^(SBylEllftiME^^ft 
[OO32]014tHl 5te*%PRcr>%5mffi&mz 

£&immm&*?. ^mmiza^x, mmm 
mmft 1 0 nm^M2 0 m^tix . MESSft^ 
e^ft3 otfmznmi 0 utmmtmm® 
ft 1 0 tmssm2 0 fc«H««#iBt=jafi§*i'cv^ 

[ 0 0 3 3 ] fflE?S 1 0 1 {ifrieHftl»fE^Sft 
40 VK^A^S*iT-HfliE^2 0»^ffl^fi!<;'r4^hi) 

5 . HutB^i 1 0 1 itmmftmm&ft 1 0 1 ma 
m2 0b m<om%®xm®)i>-TmtfL u mm 
mii>-TZMtxmsimmMim3 otfrntrtz 

b A>'T'& h . mlESI 1 0 1 com 1 0 1 aliififEHfta 

ggj&ft 1 0 ttdmtmm2ocommxmm^ixx}5 
0 . HuiES[*^<g^ft3 o*>ffifiE)H 1 0 1 i^jtciaa-r 

6£fc*^**. ttl 0a-CH9IE»10 lOgSS^g^l 
0 laSrS^-T?.. 

[0034] ML«i5UT, lt(IE«ftSve^ 

50 ft 3 0 #mm 1 0 1 fci&o xam t> rate , BtrtssEft 
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1 1 



1 2 



ft&Sffifr 3 0 fiWuai Lti 4 3 fc3S«JR&l«Reafc 4 

MEiiWiifisfiiffc i o fcttRtfift i o**zvH=n&ji 
tmmw i o t mz$m2 o a tx ms&m 

2 0 ^fiIEI]ftftfs>i$ft 1 0 (C8 4> tefcl Ml* . 
[ 0 0 3 5 ] LfrU ffieat 1 0 1 rtTBSWStliaS 
*!Rfiai««!3 0t31Ufe»gj«i. ttKffifl&fi&K 

[0036] ffiSM 1 0 1 (4. 

wmmsmw i o ^mstii * ^imi 2 0 <o 
ftistc^ftoflt 1 0 1 - 1 « . b?ie# 
»<o«i 0 BotEii*ifefE^*i otH?ie^«2 

[oo37]ai 6i±*mm6mwmzmL. ts 
ssmnmrnxamm 1 0 1 im& 4 0 izmom. 20 
aia*»i«-r*. eh 6*«st*ur, fx&mi 0 1 
(4i?ie^2 0OBute±gPffi^fS§iii». treat 1 0 
1 ^sv>fc4«ti-ia»i 0 4 ti=ft j&BfiB^R* *rr 
1, . **v? *uoHftjgas 1 0 4 nm&iimmwm* 

M&ft 1 0 OMiETWi mti, frtSMSP 1 0 4 b ME 

wmsmm 1 oiaiwswisrft/wk-t* £ t (34 0 

T , M»#Ms3Si£tt 1 0 *^ HJfieMSP 1 0 4 
fijijS**/MI:S*l4. 

[00383 H17 u#mmm 7 mmmrn 1 . m 
immmx-mik 1 0 2*<me$ 1 0 1 ftx-mzti* 30 



* 6 . filE^^S^*t4HirlESm 1 0 2 

wasuraBfifcfewr, «risti 0 luiEii 
Mtfsi&ft 1 0 bmnsm2 0 1 com^m^mxmi 

[0039] mi8Z&mttllf. tirfESttttl 0 2 

14, mmi^mm^m ovn&itamz-titdb 
izmi^mmmw 3 0 t m & ey 1 0 3 **tf . 

IJflEfy 1 0 3teiw!E;3#ttl 0 2Ci&')tMeafti 

©i««53 036<»iw-«*rti^«i*rtifcffi*s*L*. M 
is. 

[ 0 0 4 0 ] t?au: i a fc*»BBt:±*ur. miese* 

#2 0 0°Ct 3 0 0*C-C*Sj&*2*atf-*tff , HulE^fr 

r>t-r> ifc(47V*y(^g) rfcO?*. l*> 
U filEftMt&£ftttt4** x?y-;K y*y- 

[ 0 04 1 ] m\z. wtWim&wmwzmth 

x±%<ttZiiz>zbThz. *mmfei%fr.~> 
tztf. Twm±m*Ltem£mx'®mT%&$m<DU 



-273%: — 1 2ot; 


-1 2 0 < C~4 7 0lC 


450'C-2700 , C 




* 










m 

























[0042] **>±. friEllft^e^frfflff^S^ 5Kfi4fc«a[^U=firVvHfl«o0!t*f . 

(4ffiffl-fsm«t^4'?-c?c#<te&$iii.. *mm 40 [0043] 























^^^^ 
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1 3 




1 4 


A 
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3 4 T^VUJZgl 








* A'CincooelK 






•>y* 


7/V ^ v V * (Thennex) 







[0044] <*Ba*#ft 1 >0 1 9 k02 0<2#?& 

-y?i&< . 02 0 ic* L^ffl*^**0 1 9 {C0 
^$ft/^&#^4 9SxU^kv^k{i^#>-C£> 

[ o o 4 5 ] 0 1 9^an0t% ftaiaitsffiias 

k tOlEBoaUXlKi 0 . 7 3°CT'$> >5 , *V%«&tt(i 1 5 

5 6.0 0-CC* 0 , »7 x -J\mUBCD&ffi§&tt 1 5 
5. 2 6*CC*<&. 02OC9^fitg0T\ fiiSiSEkg 
flftgg k <0BI^a«2li 0 . 7 2°CT'$> 0 , *V )«iBift 
{41 5 5. 6 3'CT'£ 0 . ifie^x -A^t*|i-C« 
{41 5 5. 9 6rt'$> 0 . SJSE^x-AJBIMlJwfHKI 
Jg{41 5 5. 3 2 4 CT^?.. 

[0 04 6] 01 9fcH2 0*»4>*&>* £3tl. Birl2^ 

ma&mtCD®<Dm£. 0. 7 3*Ck0. 7 2'ClifI?S 
fctSJR-C* 0 , x - AjrtSBStTJfilfjTS 4 

V\ 

[ 0 0 4 7 ] 02 1 Ji#?HHtf>-3SfiKBfc 4 

M-c? x -ni mzz&nmfemafrmn i 
tz^m-^fsmL^Ltzyyyx'h^. 02 1 \zm^ 

■Wrfc-feeWWIBW-* - k {=4 iilflBWk 



10 



20 



30 



t § {^{4fg4i fine-? x -Ait^i ^uiBEfk 

fi£ 7 * hl^'x h 7 4 ;k&fc#*fc»i 40 

[ 0 0 4 8 ] ma tfc 4 0 %*mm®&mmmz3: 

SStiik^i. LfctfnT, *»BBJ4. H4f«i§ 
t\)V-)Vtf0. 2 5xtm s 0. 18^m s 4fcJ40. 1 

^T'#l>43tcLT, 0»*W*KB*l*lJiS-e-&ii:3& t *5O 



[ 0 0 4 9 ] 02 2tt*f6f««»8SIIBB)BfcJi 
WNMJSai^LfcflWffStSH'C**. 02 2£#!$ 
tfltf. i-A«lh LTli^-r?.ftffl«5 0 0 

i4±»£is* 5 1 o t mvT®m.mm 520*% 
waaaftesi* 5 1 0 krawKieiBHE* 5 2 0 {4-e- 

#5 2 0t41rfe±&fcS§tt5 1 OOTiBTtSSSn 

a. 

[0050] miai^^*5 l ocotmizli, A< 

til. tits l**ttrxw\#-r >5 1 3**f9iE±»Ii 
W^»;H«§ixl> . liflB^xWN^-f h*5 1 314. 
<>x-A^fiie^5 1 2±£ieS$:fc.&kt' 15127 x- 
A*JKi*rr*. mSS»5 1 2{4ml2'>x-M±{zgEA$ 

[ 0 0 5 1 ] 02 3 {402 2<OE-E'»tJSo-Cffio/S 
0 Oc7)ffffl0T'J)S. 02 4 {40 2 3W|» 

[ 0 0 5 2 ] 02 3 tf£±J*fi3itt5 1 

0 {4® 1 iI*^SJi«^ 5 1 4 k H 2 Hf^^SiM* 5 

1 6 5:#t?o HfllLSME3Si*5 14,51 6 

^x-A^#§4 0^#^PJ^-CffM-fl>C: 
k^-fix LV\ tuiem 1 0^5^*5 l 4{iluiei 

mm&5 1 o<or«ifc:R»tfe*i. ffiem2ii*iafE^ 

JS«s5 1 6(4b5I£±I*^«5 5 1 OCOlMfcrnibtlX 
v^6. «ff^t^4-5{c> >7x-A^{t7iil.3trtO» 
5 1 2{4B«fE^2ai*SWEa«*5 1 6WiSt» 
4. 

[0053] 0®{^ bfc j: 3 (c; u y^«^WJM 

S55 1 8{4. frifiHl S#^f5«^*5 1 4 ki?ufS3?2 

*>. lutem i a^ifefe^ft 5i4k ttem 2H^te 

«^5 1 6(4mrt^HBJSg|55 1 8 k LT-frT«t- 
h. Mi31#^Mt^2i5 1 5{4, til 
CSS 1 Atf* 2ffi£g*tt 5 14, 516 comX'MMZ 

[0054] miia^P 5 1 5{i«?ie«5 1 2 TIZQML 

Xs **:*<DHmBMi*PMV&ii+i. mmm5 

1 50ira2r#«fiB±J»B31fc5 1 0 (4fct4f|!l»V 
»2»St«#5 14, 5 16) Ott@2Ro4 0/h$< 
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1 5 

2 L< sfirv*WSia<B£t* . 1&B£iHtf>ttg2nWR 
IBiaMsji* 5 1 0 OitS 2 Ro CO 0 . 9 8f££j&I$-f ft 
tf, 2jH5 1 5£lt«LfclKE±S!M3itt5 1 OSrWi 
~fhZb tfWMlztc h . U^'oT, fufESpS 1 5CO 
lE@2r(i, 5 1 OiS8l2Ro<OttO. 9 

RoO&O. 94ftv^L0. 9 8te-CbhZ.bif t k'0mt 

SMejS#5 1 0<Dtt@2Ro#2 4 0mmT'fcl»i:, WEffi 

fl5 1 5att&2rti*&2 2 5fc^L2 3 5BiTJb9, 

J; 0TO3<i^2 3 Ontti. 
[0055] Hu£SiH5 1 5 fctt, &&nft&ftmM® 
5 3 03&*»Jt4>*t"CffijH5 1 5 fc«2ait6§:tifc£»0) 

'hS»JI0HL5 1 5a, 5 1 5b, 5 1 5c, WWMW 
LT. tre/hSarlBHLfcJ: 9lWE»iaM3i8*5 1 

[0 0 5 6] H2 4fcBKU,fcJ:3fc. $#5 4 0t4ftf 

e&hs 1 5rtK&B$*rt^i>. mesiRs 1 5*# 

^•n»1uie^m5 1 5a, 5 15b, 5 1 5c, #a£<D 
fE$tt 5 4 0 Itmffi 1 ffiff&Ha&lft 5 1 4 
**>'&3I«54 2ttBiaBfc?L5 15a. 5 15b, 5 1 

5c, 9trmre92SA^esjKfls5 1 6trsi*^T 

%5 4 2^E^2@f^M5^l#5 1 6 fc«ttLT, 
^&£ffiffil&2BH^sa&tt5 1 6fce3t**BU=- 

. ffiEttttSftfcftflc 5 4 

4 f±f5fei*l»frM$ 5 3 0 <Ortffl(}«ft$fl^#l|5 

t mm n/siif^fp^ x mes 1 

[00 57] ffilGftft 540 #JK»;5*I.TIMB!S* 5 4 

2#mmzti&miz. mm im^m^mm 1 4? 

lillfE!82lift^E»$<*;5 1 6*^<OS!fc£jS#3lflte*;3 

tcx , luiem i mffi&Gsm# 5 1 4 t^mm 2 u«c 

[00 58] Bui£U:J:-5fc. ffieSP5 1 5Ji, 
ortfiJ^SiMSPS 30Ci 9$fto*3&l0BL5 l 5 
a, 5 1 5b, 5 1 5c. WC4MWS*VC f5iE£*<0 
^£&M15 1 5a, 5 1 5b, 5 1 5c 93<i#r£ 
«»5 4 2&ffiem2EI»»fS®!lf|£5 1 6fcm*»oT 

[0059] Billet* 540 *W W:8*&«ttK3SH 

5 1 5<o8»otti 5**8rc2Mur. iKw^^t 

flStfTC, lirlE«*5-4 0*«i5*U7t«« 
3WWBffiiH5 1 5«9£«<0&2 5%£lffiW"*ltf, HMfS 

tm 5 4 o a^meni 2 stfsiisn* 5 1 6 * vomm 



9) ^200 1-93795 

1 6 

»< t«4 i^nai***-*-* c t mmm\ ttitz 

0*^*L^m«MM5 1 50g®<7)iftl 5&^ 
L25M>liL<t, m££M5 1 58«e>2 0:rC*> 

*£t#j:9S4U\ 

[006O] *mis&mtimtmwk lta--^ 

n^-^y(perfluorocarbon)S^i§tt?§«S , ffiffl'tl. 
<!! t^HS tV\ y\*-7;^n*— *>(perfluorocarb 
on)S3Rgffi8«(?>Mt(i. FC-7 2. FC-4 0. FC- 
10 4 3 , FC- 7 0 (-r^-CWB 3 W*:fc£&a*t{gUc35!.fi. 

te 1 0 or ££Lfc£ftJ: 0 OSl^?*)) BWKBOtf 
»mt<liUt. Witf* FC-4 0JfflK(4»KjSl 
5 DfiMMSta^ 7 ox:?** . 

[0 06 1 ] ±J$<£S<fc5 0 0Ol?$t4iftl O&V^Ll 
2mi?J>&#, 1 lmmtfH4U\ BUfEifHStft 5 0 

0 con § *f 1 1 mx-h h b . Butertnii^-S'jsgc 5 3 ok 

i9®6^ftfcflrfES8fl.5 1 5a, 5 15b, 515 
c $9o1I(u) ^^l^mmX** 1 ^ «S(H) (45 
20 4£l46nimT\ fl(U) tt6imWa4U<*S(H) 145. 
5mm#SI£ l,V\ 

[0 06 2] WiaSfSTLS 15a, 5 15b, 5 15c, 
WOfiFflEfcJ: "C , HUES 1 Sf^ftg^lfr 5 1 4 (0 
@§ it 2 & U L 4 nnWIWSQtP # . HUleS 2 Eft 
l»fs^*5 1 6«WSttl*V^2oin«KHrt'C«5e 

J85 1 2-C^W.Sttl • 5«aWa*U*. 
tti&rtflWHWfi* 5 3 0 (W P ) \t$}2 L 3 mm 

[0063] #HmiiT\ HUfES 1 &tm2DMR6s 
30 1^*5 14,51 60«§{4. tu!e±#MSji* 5 1 0 

fii$^^5 1 5»ffi$(H) {4HufB^MK^*5 1 0 
^if$C00. 4=5:V^L0. 6^T'J>l>C:i:^aS LV\ 
[ 0 0 6 4 ] 02 5{4pfe±ME^ft5 1 OOHiMl 

s:^L^Bfw0-c*j> o . mzmzm#&mu5 3 o« 

[ 0 0 6 5 ] 02 5 Omttlii. B?IES)i«l5 1 5<?)* 
a l l K«84frEj'H!ISffl5 1 8fc«t "JlRJlSitS J: -?teR 
J^T* S . 4 fc , ^UcOrtti^SijMSC 5 3 0 (4 MESP 
40 5 1 5 rtCRtt f>ixT % fn^SR 5 1 5 ZttfflfC* * 
U-CJSMK'(4/t(4P3^-C)^W^7L5 1 5a, 5 

1 5b. 5 1 5c ^{c^*q-f* . 

[0066] mz, ®mm#mm 530 (4huie2p 

MSB 5 3 0 Sr^fl^[6](C«PLTHu!E±^fS^5 1 0 

S-fc??CD:&£<9it4jft7 2' -c*4. 
50 [0067] #B3^ 5 0 5 (4, msm&TttteBM 
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Mk5 2 0(Z|ffi£ft£Stffc5 1 0£«te1-4fc*>teR 

[ 0 0 6 8 ] 02 6ttffiE±SM£S*5 1 O^It! 
«ttt*U!BflllB!re*0. Wcttert<MMHK«5 3 
0<Dffi2?)M hSr^-f. 
[00691026 £#83t*U±\ flfiKA«l#t!lfiffi 5 
3 OttRtflJIWC I!?iJ$*lT, 12 5 fcEKsSfufcH 
M^ortfiWMPJSaiOliriESfiHS l SfcSfcKSfc 

*(c»ft4>fi-cv^. -r&*?*>, *mist, ma*. 

H?L5 1 5a, 5 1 5b, 5 1 5c, ^O<£fl^fl0>R 
{424»9Mf«*??T'#SiJ£ftT, &t990iMi 
6i\m\ 5' 

[0070] i OPiNBfcIS, ®mm5 1 5»in^f6]t 
#StC0|5l^njgttC0^m5 1 5ca, 5 1 5cb, 5 1 5 
cc WC4MW3*U. PJ#R«SK»?L5 1 5 

ca, 5 1 5cb, 5 1 5cc, mm±*iX?ixmV5$\l<Z% 
gfc<««Ml5 1 5cal , 5 1 5ca2 .... 515 

cbl , 5 1 5cb2 5 1 5ccl , 5 1 5cc 

2 

[ 0 0 7 1 ] 122 7{iMlEH*c7)T^<^Ktt:5 2 0 

OT»«£^f*OTBIfctt««9K»5 2 2«£$il 

5 24*Wc>ft-C^I>. mf!et-^-5 2 4(i^j® 
(HSHhT) tjteStiS . €SS[*«b 5 2 4 

iS#=5 2 0 timti, 

[0072] mzmimw52 ommwj&tm 

TSHR£Si«*5 2 0J^<^nU9ttffi(¥@r«<M0 . 
7 5RoJ: < , RolitiG&Mraife 5 1 OtftfMS? 
htm Ot-yf-(Po) tt^t*f<Ot'yf-(Pc)J:0« 

Wgco&S&WftB:, ^HfflJfi^r»t>/^(Po) (4* 

«7)t>*(Pc) CD0. l&V^LO. 5feX'hhZt 

[0073] UTF, 7i-AM^^-XA(;itlT3l 
«BfcR"!WS. B9IE@*<OT»Slfi^ll#5 2 0 
OJ^Oftl&Kf 5 2 2 IcRlt WlfclMEt - 5 2 
4£m«£{fc£L-t, Bfna^iH^ 

[ 0 0 7 4 ] *«0ft, ffi^SttOTtf&fiSilKtt 5 1 0 

T-miiem 1 BafM%£a*t# 5 1 4 fcfrK«tefi3tt * . 

[0075] ttGflSl Hft&fSjl&tt5 1 4±fc(4, iff 
*5 4 OjWiR§fl*:2KH5 15. ^1011^5 18, & 

[0076] Hufe^Hfflsa 5i8k wimwmu 5 

3 0 £ j| bT ItiEJg&ft* LTBuiem 1 G9tt*£££tt 50 



30 



5 1 4?m3im2mmam#5 1 6 
ftm2titzmmft5 a 0 tmiKmmizit^xm 

[0077] t&*>^>, «HE» 1 Hft&fS3ii«#5 1 4 

<o*a5»<o«i±««Ea* 540 * ; t fc«*>*i 
t , mmw 540 ^leRKn-ciBfis^i . mm^, 
itm?m2®ft%dmm5 1 6tc(*]*^T±^^ff 

[OO78]H25i:026 MMWM, I9l2rt0l!l» 
g|g$5 3 0i4, We^j£$;ft.T^I>. b?1EI*HDJ#S>I 

M355 3 o(4, mmms is£*m)jmRtfnmm 

(Wti£fjft)T$>&<7mm.5 1 5a, 5 1 5b, 5 15 
tfltf. l«iE;ML5 1 5a, 5 1 5b, 5 1 5c, ap£ 

«ufEI»^B5ie^2ll*^f^l*5 1 6K%- 
[ 0 0 7 9 ] f)IE^m5 15a, 5 1 5b, 5 1 

5c, tmtti^twusmii. wmvnmztvfcitt: 
nm<o)mkxhi. tm^mimas 3 0^4 0 

*(*jSnfc**i-eih.«SS»a3W»iSii3HL5 1 5a, 5 
15b, 5 15c, tt^»±SnBfcSd3iUCi»iE82@* 
&£3SKfr5 1 6fc*«rtixtf, f5ISWWiHWJ , * t a 
ftfcWII$nTliraE»2BI*«fte5fi«#5 1 6fc»M&* 
»£U ft££2g|tt£&&£tt5 1 6£»tl>. * 

«na«iBS*ifcaft 5 4 4 <4it5fES& 1 n«^e^ 

m5 1 4 tzWfUXffiSX 1 fflf«RfiK)ill*5 1 4*> 

mem i s^fsi^tt 5 1 4 tisiA^T^ji mm* 
til.. ^<oa, a»Lfc3Ks«4»iffl*«!!5eaai*5 i 
4tmALxnxsmmiLx. mffi2®#mzmm 

»5 1 6t=[6j*>o-C±*tCSgrt$^. t%b*>. mH: 
mitf%Uz£t)'€hi\&. 

[00 81 3 m2 5k®2 6lZ®7fiLt:£-D^ M%\& 

->fmizxmspimijfiizBfitztix^z> . ime±^ 
eji*5 1 o<o+'t#*»4>jai«s»fci*i*»or4 s s*itiK: 
Bsas»sa^T-s&fc»fc:, fraa±jR®tfls5 1 oo 

[0082] m&itzXoiz. m2Wiftmzm!&ft5 i 
6 (iMe® i wtmsm* 5 1 4 t^mmmizm 
txmgHKtih. uztf-ix. aassn^iwwse 

^SE*5 1 614, »5 1 2t3fi^UOx-^k«^rf- 
6. «J-fcJ«!6S^fcBfl*J!feei«l*5 1 
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6*&ira*xw\fcs**gaL-cfflie">x-A*Birje 

[0 0 83] H2 8*V>UBI3 0{«&7 , Qy^* t T»fc 

[0 0 84] 02 8tt01fcH2fcB^UfcJ:'5fcf|* 
^flftfijHMIct 0<J^ 4 . II 2 8 fcEK* Lfc «k o IZ , g 
*$*lfc8£$I*tt 1 5 2. 4 4 7'CTft 0 , 

(ii 5 i . 5 6 6x:-cfto*:. 

[ 0 0 8 5 ] 02 9Ji$T££» ? flM$ft-0-»T . t 

fcJftftlStt 1 5 2. 769 'C-C'S) 0 s ftffiiBJBi 1 5 
1. 2 5 9'C?ft-?fc. 

[0 0 86] 03Ott»E±3»fiSS*lt®OttO. 9 6 

(C. «&3*l*:ftftaLK(;i 1 5 2. 76 5'CTft 0 . ft 
f&SJgti 1 5 1. 4 9 2XTCftr>fc. 
[0 0 87] BB£B$KLfcJ:3£. m3Q<r>mSMT 
0ti£gftWf9t. t» %-T\ 02 9 <7)&i&WL. 0 2 8 OiS 

m.<r>mxim. j ftm^-x'h^ . 

[0 0 88] 03 ltt02 8£v*LH3O*>±J&£iatt 
^ftJiSfC^aK^SrW^ L£^7 7 T'ft 4 . 0 3 1 

03 0 comMiMiimm^Wz i><7)T'h& . 

[ o o 8 9 ] 03 1 <± 3 tc. tinait»ig^ft 
w-vnwhi-ztizx^x. MLkmetiusymtf*. 

[0 0 9 0] <7* hl^'X W^->ffM>03 2 

(a) &^U23 2 <d) te^wco-mmmizii^x 

[009 1] 03 2 (A) £#J8W*U*. SX?-ym 
m^Ltz^Jr i y?A7<r>y it V WJX h&f&M 

Srxtry^gg^jfijfflUTv-'jny^x-Ae i oizm. 

«. w&imm&ym tx mzy * y wx yyoi- 
A6 1 2£9 0&v^Li 2 0•CT'6 0^2>^^V7^/<■'f3- 
:x;/•f & . mzy * h wx v y 4 ivj± 6 1 2 <r>w 

0. 8&V>L0. 9ji/mt$)5. 
[OO92]032 (B) £#iW-fUT. X-f '/A-S 

h 7 -f /PA 6 1 2 &&S»Mtft6 1 4 fcSiSW^HUJS 
**>SWc, *»9Hcl41nJ!!*J£tBI2 2i:H2 



6 T*0* Lfc J: 5 fcM^HJc 5 1 0 fc«ffl LTluieS 
itSflfc? * h WX h 7 ■< JUJ* 6 1 2 £#7 h^-f df 

5 0*CO&gT3 OfcuL 9 OW^MtS. 
[OO93]032(C> £ #Itflil 3tft»£fflffl 
LTBUfefI£b$ix*:7* NUy'xh7-f/l-A6 1 22: 1 

#£l$*-r!>. mi 7* M/i/'XNV-y6 1 2a 
10 ii. mE^U3y>x-A6 1 0<0HW*«aj8*4i 

[OO94]032 <D> ^tSWfs BUiem 1 7 * 

yvi/xYW-ye 1 2£*<ji 4 0 s c&^Li 6 0*c 
v>^x-mift%^L3ftmm-h. zm. *#dj 

fc J: * »P^a t022t026 T'0^ Ltz J: 3 (C±JR 

e^*5 1 0 *%tmm.z%uz®mi> . 

»l7t hU^Wt^-y6 1 2*U7o-S*, ff 

^Hi7* y-wxvw-ye 1 2a^mi^P7<:# 
20 %^A^%w,2rm±%zm2rmne\6**$L 

[ 0 0 9 5 ] < 7 x -Js<nffiffiBSS8%>^ 3 3 1±0 2 
cO^ffi?at^$r^-r^?SH0-C'*)l). 03 3T% -» 

ant *<ttB^Lfc*iaiiiiioa«3iia o . o 4 -ex- 
0Bf, ftftiajsaiwie^x-A^^^gp-ci 5 
5 . o 2°cT-ft o , mm&mimm i y x-wfm&x* 
153. 91 °cThh. aeigH(ftSiasfcftffiajK 

30 lacojOKIg ) ti 0 . 9 7 -C-Cft I . *V ^WlfrC** L 
1 54.6 5'CT'ft 0 , «BSJK<^R4lffl 

utio. 3 rcc-fti>. 

[OO96]034ii026 tH* tfcWEiJRSl* 
LXM& Ltz*7 x -^co»aS^2r^L^ 
^^0^ ft 5 . 03 4 1\ t -HitclWS tst^t 

iE>m&<?>i8JgMtO . 0 3-CT'ftl.. l5f£0St\ ft© 
SS(ilulB7 x -AO^afC 1 3 7. 97 trc* 0 » 
ftffiMil?l27x-A^i|^T' 1 3 7.4 2°CTft 
4. ?fiS®H(ft^StftffijaS^fflKH) «o. 
40 5 5-CT'ft & . *V ^mmX'$5jk LfcWtiUBit 1 3 

7. 6 8-ct-fto. mm&mcnmmmmto . i5-cx* 
fts . 

[009 7] 03 3t03 4<OJt^2rjibT^* 1 I.J;'3 

02 6 j; o tzmiftpmmz£.m5 1 5 s-m* 
trnzbtrcti. $>«n$mm%ti,x. mrni 

5 1 5a, 5 1 5b, 5 1 5c, ^I?2^g7j fflfc 1 8flS 

O«rV^2O0E, J:'3SiL<{±l 5STKSLT, {ft 
50 SiSfflliO. 6X:J:9/hS<'t4ii:3&«3©64»*l, ^il 
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[0 0 98] <7t VVi/XYW-VZfeffik^ * 

y?it:m®«im£>®3 2 (a) amrtux. *? 

i-a6 1 Olizy *.YVi?x h®®£W$ilX7 * h 

MB6 1 2 £ 1 1 OTTOS 6 OWWfWfi*** *->~t 

[0 0 9 9] 03 2 (B) icHSLfcidC, 

ME 7 * YVVx YMe 1 2 &ggjgft*%6 1 4 fc»ai 

135nm(gaiaWi) »3y^^h 10 

t/c. 1uIE&aj$ft*7*hl^'7h;i6 12£;K7.l> 
<<{*y?Lt:. zcr>?^^ H2 2k02 6te07jsLfcJ: 

3i#5 i o*ttW-*fcftic, r;PS-^A^*ffiffl 

1 2ttfl&2 IBWRe«iHc5 14, 5 1 6 . 9M 

mm 5 1 flfflsawss* 530 zwmuz . mfr 5 

4 0 k l/tli. »BSjS3S*» 1 5 5*CT* 9. ffiflffl*** 
&2 7 0XTC**FC-4 0 (ttlS3KttonHi«) 5r3itR 
U:. 15ie±IWE»#5 1 OSrDSUil:, ttKSffl 20 

5 15*1 0'TorriT*ffitU, ^ft. mffE£P5 
1 5<0#SW)tt2 0%SrBUte5gft5 4 Ot* Lfc. * 

<m. nneffi»5 1 ssrassu:. 

[0 10 0] tOtfcfc. 1213 2 (c) t^tJtiaC 

mnue 1 6*^6*17* hvvxvw-y 6 1 

2£^j£U:. 

[0 1 01] 03 5ttH2 2kH2 6fcER*l,fcJ:'?fc 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about the equipment for carrying out baking of the 
photoresist film on the approach for carrying out baking of the photoresist film on the wafer heating 
approach and a wafer, wafer heating apparatus, and a wafer. How to heat a wafer to homogeneity in the 
photolithography process for forming a photoresist pattern in a detail more, In order to form a 
photoresist pattern, it is related with the equipment for carrying out the equipment and said baking 
approach for carrying out the approach of carrying out baking of the photoresist film to homogeneity, 
and said heating approach on a wafer. 
[0002] 

[Description of the Prior Art] Including a photolithography process, into a photolithography process, the 
method of manufacturing a semiconductor device applies a wafer to a liquid photoresist, and usually 
forms a photoresist film. A photoresist film is exposed in the light which was generated by the light 
source and passed the mask or the reticle (reticle), and a pattern is formed in a photoresist film. Then, a 
pattern is developed, and while following said process, a wafer is heated at predetermined temperature 
several times. 

[0003] Therefore, the equipment which carries out said photolithography process needs a photoresist 
applicator (coater), an aligner, a development counter, and a baking unit. In such a technique, a current 
inclination is minimizing time amount required using the system by which one location's is crowded 
with a photoresist applicator, a development counter, and baking units, minimizing a distance required 
transporting a wafer to equipment from equipment, and for this transporting a wafer. If it puts in another 
way, a high density mold system can carry out the photolithography process conventional at high 
effectiveness. 

[0004] A photoresist applicator is usually the thing of the type which carries out the spin coating 
approach which injects a photoresist solution to the rotating wafer, rotating a wafer at a predetermined 
rate. Consequently, a photoresist solution is injected by homogeneity on a wafer according to a 
centrifugal force. 

[0005] While manufacturing a semiconductor device, generally the process which heats a wafer includes 
four phases of processes. The 1st step is a reserve annealing (pre-baking) phase of heating a wafer at 
predetermined temperature and evaporating the organic substance or the foreign matter on the front face 
of a wafer. The 2nd step is a software-baking phase of heating a wafer, drying a photoresist and making 
a photoresist film adhering strongly on the surface of a wafer immediately after applying a photoresist to 
a wafer. The 3rd step is an after [ exposure ] baking phase of heating the exposed photoresist. As soon as 
the 4th step develops a photoresist film, it is a hard baking phase of making the photoresist pattern 
which heated the wafer and was generated adhering to a wafer front face strongly. 
[0006] When an aligner possesses the ultraviolet-rays light source and the deep ultraviolet light source, 
light causes interference by the absorbance of the photoresist film with which it diffracts and the 
reflection factor and the refractive index, and light of a substrate like a wafer are irradiated. 
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Subsequently, the pattern gestalt of a photoresist becomes in abnormal by the interference phenomenon, 
and the line breadth of a pattern becomes an ununiformity. The baking phase after exposure is 
performed so that said problem may be compensated. 

[0007] The profile cross section of the pattern exposed by carrying out the rearrangement of the resin in 
which heated the photoresist film exposed in the baking phase after exposure at predetermined 
temperature, and the photolysis was carried out by thermal diffusion is washed. When using ultraviolet- 
rays light by exposure, the resist amplified chemically is used as a photoresist. The part in the resist 
amplified chemically changes to the acid condition which heat-treats and can be dissolved with a 
developer. Moreover, the heat which the resist amplified chemically changed with chain reactions, 
therefore was applied to the whole wafer in the baking phase after exposure at homogeneity has the 
biggest effect on making line breadth of a photoresist pattern into homogeneity. 
[0008] Therefore, it is very important to heat the whole wafer front face to homogeneity in raising yield. 
As shown in drawing 1 , the heating apparatus of the conventional baking unit contains the lower plate 2 
installed in the electric heat source 21, i.e., a heater. The heater 21 is arranged just under the inferior 
surface of tongue of the up plate 1 which supports a wafer 100. If drawing 2 and drawing 3 are referred 
to, the screw type slot 22 is formed in the top face of said lower plate 2, and a heater 21 is fixed to said 
slot 22. The heat generated at the heater 21 is told to the up plate 1 with the lower plate 2, and such 
structure comes to heat the wafer 100 on the up plate 1 . Moreover, by detecting the temperature of the 
up plate 1 using the thermo sensor (not shown) with which the lower plate 2 was equipped, the power of 
a heater 21 is controlled by the feedback method, and temperature is maintained by predetermined 
within the limits. The conventional heating apparatus transmits heat through each body of the up plate 1 
and the lower plate 2. Therefore, as for the front face of the up plate 1, heat distribution becomes an 
ununiformity so that it may explain below. 

[0009] Drawing.4 is the diagram which illustrated the temperature distribution in the front face of the 
wafer heated with the conventional heating apparatus, and the temperature gradient between the 
adjoining constant-temperature lines is about 0.02 degrees C. As illustrated to drawing 4 , temperature 
distribution are irregular-like, and are distorted in abnormal, and the difference of the minimum 
temperature and a maximum temperature is about 1.76 degrees C. The thick constant-temperature line 
(A) passing through the core of a wafer expresses 145.3 1 degrees C, with a drawing, the constant- 
temperature line (B) expresses 146.28 degrees C, and the constant-temperature line (C) shows 144.32 
degrees C with it. The temperature on the front face of a wafer rises to 146.28 degrees C in the periphery 
section of a rise wafer gradually by the 1 side of the thick constant-temperature line (A), becomes 
gradually low in other flanks of the thick constant-temperature line (A), and falls to 144.32 degrees C in 
other periphery sections of a wafer so that it may understand through such temperature distribution. 
Thus, irregular temperature distribution and a large temperature gradient have considerable effect on 
yield, as mentioned above. Therefore, the temperature distribution generated by heating a wafer using all 
approaches must be improved. 

[0010] Drawing S is the temperature-time amount graph which showed the temperature change of the 
wafer heated with the conventional heating apparatus, and drawing 6 is the drawing in which the 
location which measured the temperature on the front face of a wafer was shown. Thermometry 
locations are the various points on two radii which are the core, and its core and this alignment on the 
front face of a wafer. 

[001 1] If change of the temperature read at the point mentioned above is referred to, as shown in 
drawing 5 , temperature differs from the fixed time amount very much for every measurement point. 
Moreover, after predetermined time amount passes, temperature falls rapidly (being a drawing D area). 
Thus, a big temperature gradient comes to add the serious thermal shock not only for a wafer but the 
photoresist film formed on the wafer. Such a thermal shock has a bad influence on the physicochemical 
quality of a photoresist film. 

[0012] Therefore, the conventional heating apparatus mentioned above blocks performing a 
photolithography process well in forming on a wafer the photoresist which has a normal -gestalt and 
uniform line breadth. Such a trouble is especially aggravated by the design of a pattern ****ing in the 
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demand to high integration of a circuit, and being made detailed one by one (for example, 0.25 
micrometers, 0. 18 micrometers, and 0. 15 micrometers). Therefore, it has been a failure for the 
conventional heating apparatus to raise yield. 
[0013] 

[Problem(s) to be Solved by the Invention] The 1st purpose of this invention is in consideration of the 
point mentioned above to offer the approach and equipment for heating a body like a wafer to 
homogeneity. 

[0014] The 2nd purpose of this invention is to offer the approach and equipment for heating a wafer to 
homogeneity, in order to avoid the thermal shock added to the photoresist film formed on the wafer and 
the wafer or to minimize at least. 

[0015] The 3rd purpose of this invention is to offer the approach and equipment for carrying out baking 
of the photoresist film on a wafer to homogeneity, in order to reduce line breadth change which avoided 
the added thermal shock, or minimized at least, and was induced by the thermal shock. 
[0016] 

[Means for Solving the Problem] According to the uniform voice of this invention, in the approach for 
heating a body to homogeneity, heat is supplied to the 1st solid-state heat transfer medium. Said heat is 
told to the fluid heat transfer medium divided with many evaporation holes with which it linked from 
said 1st solid-state heat transfer medium, and the liquid was built in, respectively. Said liquid evaporates 
in much steamy sections within said each evaporation hole with said heat, and the steamy section of said 
large number is guided in parallel up toward said body. By contacting the 2nd solid-state heat transfer 
medium, and heating said 2nd solid-state heat transfer medium, said steamy section transmits heat to 
said 2nd solid-state heat transfer medium. Said 2nd solid-state heat transfer medium touches said body 
thermally, and transmits said heat to said body. 

[0017] On a wafer, in the approach for carrying out baking of the photoresist film, a photoresist solution 
is applied to a wafer and, according to other aspects of this invention, a photoresist film is formed. After 
exposing said photoresist film in light, said wafer is transported on a high temperature plate. With a high 
temperature plate, heat is supplied to the 1 st solid-state heat transfer medium. Said heat is told to the 
fluid heat transfer medium divided into many evaporation holes with which it linked from the 1st solid- 
state heat transfer medium, and the liquid was built in, respectively. Said liquid evaporates in much 
steamy sections within each evaporation hole with said heat, and the steamy section of said large 
number is guided in parallel up toward said wafer. Said steamy section contacts the 2nd solid-state heat 
transfer medium, and transmits said heat to said 2nd solid-state heat transfer medium. Said 2nd heat 
transfer medium contacts said body thermally, and transmits said heat to said wafer. 
[0018] An approach to have mentioned above for heating a wafer according to other aspects of this 
invention can also be used for forming a photoresist pattern again. After applying a photoresist solution 
on a wafer, said photoresist film is exposed in light like deep ultraviolet light. Said exposed photoresist 
film forms the 1st photoresist pattern which develops negatives and has the 1st opening of the 1st 
magnitude. Said wafer is heated at predetermined temperature by the heating approach mentioned 
above, and the 2nd photoresist pattern possessing the 2nd opening which is made to carry out a reflow of 
said 1st photoresist pattern, and has the 2nd magnitude smaller than said 1st magnitude is formed. 
[0019] According to other aspects of this invention, the equipment for heating a body contains the 1st 
solid-state heat transfer medium and the fluid heat transfer medium which was divided into the 
evaporation hole of linked a large number, and was thermally combined with said 1st solid-state heat 
transfer medium. Said equipment contains further the 2nd heat transfer medium which is thermally 
combined with said fluid heat transfer medium, and contacts said body thermally. The evaporation hole 
of said large number is extended on the same flat surface between said 1st solid-state heat transfer 
medium and said 2nd solid-state heat transfer medium. 

[0020] The equipment for heating a wafer according to other aspects of this invention contains the lower 
heat transfer medium of the solid-state thermally combined with the heater element and said heater 
element, the 1st solid-state heat transfer medium thermally combined with the top face of the lower heat 
transfer medium of said solid-state, and the 2nd solid-state heat transfer medium by which a wafer 
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wearing side is provided and the field of the opposite side of said wafer wearing side is thermally 
combined with said 1st solid-state heat transfer medium again. Said equipment contains further the fluid 
heat transfer medium formed with the evaporation hole of a large number linked by being located 
between said 1st solid-state heat transfer medium and said 2nd solid-state heat transfer medium. 
[0021] The description, the advantage, etc. of above this inventions different from the purpose will 
become clear from explanation of the following which receives the suitable operation gestalt of this 
invention referred to next. 
[0022] 

[Embodiment of the Invention] Hereafter, it explains to a detail to the desirable operation gestalt of this 
invention. First, if drawing, 7 is referred to, the wafer heating apparatus by the 1st operation gestalt of 
this invention contains the fluid heat transfer medium 30 arranged between the solid-state heat transfer 
medium 10 which supports said wafer 100 to a contact direction with a wafer 100, a heat source 20, and 
said solid-state heat transfer medium 10 and said heat source 20. 

[0023] The phase change of the condition of said fluid heat transfer medium 30 can be changed into a 
steamy condition in the state of a liquid by heating said medium in said heat source 20, and making said 
medium cool. Here, the arrow head in said solid-state heat transfer medium 10 and said heat source 20 
expresses the migration direction of heat, and the arrow head in said fluid heat transfer medium 30 
shows the migration direction of said fluid heat transfer medium 30. A part is in a steamy condition 
(vapor) among said fluid heat transfer media 30 contiguous to said solid-state heat transfer medium 10, 
and a part is in a liquid condition (liquid) among said fluid heat transfer media 30 which adjoined said 
heat source 20. Said fluid heat transfer medium 30 absorbs heat from said heat source 20, moves toward 
said solid-state heat transfer medium 10, and evaporates during migration. If the steam of said fluid heat 
transfer medium 30 contacts said solid-state heat transfer medium 10, the steam of said fluid heat 
transfer medium 30 will transmit heat to said solid-state heat transfer medium 10. 
[0024] If said heat is told, the liquid which said steam was cooled and condensed and was generated will 
move towards said heat source 20. The process in which said fluid heat transfer medium 30 absorbs heat 
from said heat source 20, and heat is transmitted to said solid-state heat transfer medium 10 is a 
continuous cycle, and the phase change of said fluid heat transfer medium 30 produces it continuously in 
the meantime. The phase change of said fluid heat transfer medium is influenced by the critical 
temperature and the pressure of said fluid heat transfer medium. 

[0025] Said heat transfer cycle is very early compared with said heat transfer cycle which produces in 
the closing space by this invention, and is generated with the conventional heating apparatus. It 
transmits to homogeneity, and heat is told at homogeneity to said fluid heat transfer medium of this 
invention by the front face of said solid-state heat transfer medium 10 with quick and said wafer 100 
with which said solid-state heat transfer medium 10 is supporting said heat, as soon as heat is told to the 
front face of said solid-state heat transfer medium 10. Therefore, the front face of said wafer 100 is 
heated by quick and homogeneity with said heat, and is distributed over homogeneity over said solid- 
state heat transfer medium 10 whole. 

[0026] As shown in drawing 8 and drawing 9 , said heat source 20 includes the upper part and the lower 

heater block 201,202 with which the heater 203 possessing the electric coil for heating and said heater 

203 are built in. Said heater 203 is built more in the slot 204 formed in the inferior surface of tongue of 

said up heater block 201, or the top face of said lower heater block 202 at a detail. 

[0027] According to the 2nd operation gestalt of this invention, the space where said fluid heat transfer 

medium 30 is built in can be divided into many areas as shown in drawing 10 . 

[0028] If drawing 10 is referred to, many partitions 301 will be installed between said solid-state heat 

transfer media 10 and said heat sources 20. Therefore, said fluid heat transfer medium 30 is located in 

said area divided by the partition 301 of said large number, and a phase change produces it in the 

independent space decided by the partition 301 of said large number. 

[0029] Said partition 301 can also consist of grids 302 of a rectangle or the blow-hole configuration of a 
bee, as illustrated to .drawing..]. 1 (A) and drawing. II. (B). As for the cross section of the unit of said grid 
302, it is desirable to constitute so that said unit may carry out the role of a capillary tube to said fluid 
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heat transfer medium 30. 

[0030] If drawing 12 is referred to, according to the 3rd operation gestalt of this invention, the fireproof 
porous body 303 which has a discontinuity cross section will be offered in the unit of said grid 302 in 
contact with said heat source 20. Said fireproof porous body 303 is filled up with said fluid heat transfer 
medium 30. Therefore, said fluid heat transfer medium 30 contained in the cavity of said fireproof 
porous body 303 can be heated promptly, and can be evaporated. Moreover, said cavity carries out a 
capillary tube role, and promotes migration of said fluid heat transfer medium 30. 
[003 1] Apart from this, as shown in drawn ng 13 , the fireproof porous body 303 by the 4th operation 
gestalt of this invention is a single object arranged between said solid-state heat transfer media 10 and 
said heat sources 20. in this case, said fireproof porous body 303 — said heat source 20 and said solid- 
state heat transfer medium 10 - the inside of all insides, said heat source 20, or said solid-state heat 
transfer medium 10 is pasted strongly. 

[0032] Drawing 14 and drawing 15 show the heating apparatus by the 5th operation gestalt of this 
invention. In this operation gestalt, said solid-state heat transfer medium 10 is pasted up on said heat 
source 20, and the slot 101 where said fluid heat transfer medium 30 was built in is formed in the 
interface between said solid-state heat transfer media 10 and said heat sources 20. 
[0033] Said especially slot 101 is formed in the base of said solid-state heat transfer medium 10. 
However, said slot 101 can also be formed in the front face of said heat source 20 in some environments. 
Said slot 101 can form a closing loop formation in the interface between said solid-state heat transfer 
media 10 and said heat sources 20, and can circulate through said fluid heat transfer medium 30 through 
said closing loop formation. Edge 101a of said slot 101 is wide opened on the side face of said solid- 
state heat transfer medium 10 or said heat source 20, and said fluid heat transfer medium 30 can be 
located in said slot 101. Open end section 101a of said slot 101 is sealed by plug 10a. 
[0034] In the configuration mentioned above, while said fluid heat transfer medium 30 circulates along 
said slot 101, said fluid heat transfer medium 30 changes a phase by heat absorption and heat transfer, as 
mentioned above. The loop formation of said fluid heat transfer medium 30 is ended in the part which 
said solid-state heat transfer medium 10 and said heat source 10 touch directly mutually. Therefore, heat 
is further told to said solid-state heat transfer medium 10 from said heat source 20 through the contact 
surface of said solid-state heat transfer medium 10 and said heat source 20. 

[0035] However, heat transfer through said fluid heat transfer medium 30 through which it circulates in 
said slot 101 advances at a rate far quicker than heat-transferring directly through the contact surface of 
said solid-state heat transfer medium 10 and said heat source 20. 

[0036] On the other hand, said slot 101 can have a configuration other than the configuration of a single 
closing loop formation. That is, many slots 101 can be formed in said inferior surface of tongue of said 
solid-state heat transfer medium 10, or the front face of said heat source 20. The slot 101 of said large 
number is located in the clearance between the rectangles which cross said interface between said solid- 
state heat transfer media 10 and said heat sources 20. Each slot forms discontinuity closing space and 
changes the phase of said fluid heat transfer medium 30 in said discontinuity closing space. 
[0037] Drawing 16 expresses the 6th operation gestalt of this invention, and as said slot 101 was 
mentioned above with said operation gestalt, much independent space is formed. If drawing 16 is 
referred to, many slots 101 will be formed in said up side of said heat source 20. The wall 104 which 
separates said slot 101 of each other has a triangle cross-section configuration. The top-most vertices of 
each triangle wall 104 touch said inferior surface of tongue of said solid-state heat transfer medium 10. 
By minimizing contact between said wall 104 and said solid-state heat transfer medium 10, heat transfer 
from said solid-state heat transfer medium 10 to said wall 104 is minimized. 

[0038] Drawing 17 expresses the 7th operation gestalt of this invention, and the coronary object 102 is 
extended in said slot 101 with said operation gestalt. Said fluid heat transfer medium is built in in said 
coronary object 102. In the structure mentioned above, said slot 101 is extended in said closing loop 
formation in the interface between said solid-state heat transfer media 10 and said heat sources 20. 
[0039] If drawing. 18 is referred to, said coronary object 102 contains the pin 103 which touches said 
fluid heat transfer medium 30, in order to promote the phase change of said fluid heat transfer medium 
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30. Said pin 103 is extended by the shaft orientations of the direction to which said fluid heat transfer 
medium 30 moves in accordance with said coronary object 102. The porous layer which has 
predetermined thickness as an alternative of said pin 103 can be formed on the wall section of said 
coronary object 102. 

[0040] As mentioned above, according to this invention, said fluid heat transfer medium must be what 
the phase can change between a steam and a liquid in the predetermined temperature requirement set up 
so that a wafer might be heated in a semi-conductor production process, for example, a photolithography 
process. If the point that the target temperature which heats a wafer is 200 degrees C and 300 degrees C 
is taken into consideration, said fluid heat transfer medium will be water, ethanol, a methanol, an 
acetone, ammonia, or Freon (trademark), and it will deal in it. However, said fluid heat transfer medium 
is not limited to water, ethanol, a methanol, an acetone, ammonia, or Freon (trademark). 
[0041] Especially the thing for which the liquid used for the various operation gestalten of this invention 
is chosen is greatly influenced by the temperature requirement which heats a body. Although this 
invention was not limited, a lower table shows the various examples of the liquid which can be used in 
the displayed temperature requirement. 
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[0042] Moreover, selection of said charge of solid-state heat transfer medium material is greatly 
influenced with the liquid to be used. Although this invention was not limited, the next table shows the 
example of the ingredient to which the displayed fluid is recommended, or the ingredient not suiting. 
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[0044] <Skin temperature distribution 1> drawing 1 9 and drawing 20 are the isothermal charts having 
shown skin temperature distribution of the wafer heated with the heating apparatus by 1 operation 
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gestalt of this invention. Said constant-temperature line is an annulus, the core of said wafer is an 
elevated temperature and said temperature becomes low by such uniform pattern that it starts in said 
core and moves toward the periphery section of said wafer so that said drawing may show. It is clear that 
it is more desirable than the isothermal distribution by which the isothermal distribution shown in 
drawing 20 was illustrated by drawing 19 . 

[0045] In the isothermal chart of drawing 19 , the temperature gradient between a maximum temperature 
and the minimum temperature is 0.73 degrees C, the thick constant-temperature line expresses 155.63 
degrees C, the temperature in said wafer core is 156.00 degrees C, and the minimum temperature of the 
wafer periphery section is 155.26 degrees C. In the isothermal chart of drawing 20 , the temperature 
gradient between a maximum temperature and the minimum temperature is 0.72 degrees C, the thick 
constant-temperature line is 155.63 degrees C, the temperature in said wafer core is 155.96 degrees C, 
and the minimum temperature of said wafer periphery section is 155.32 degrees C. 
[0046] It is uniform, and the temperature distribution on the front face of said wafer are results 
especially with as excellent 0.72 degrees C as the deflection between a maximum temperature and the 
minimum temperature, and 0.73 degrees C, and cannot gain in the conventional wafer heating apparatus 
so that drawing..! 9 and drawing 20 may show. 

[0047] Drawing 21 is the graph which showed temperature-time amount change gained from many 
measurement points, while heating a wafer with the heating apparatus by 1 operation gestalt of this 
invention. As illustrated to drawing 21 , after beginning heating, the temperature change by temperature 
rising rapidly and thermal vibration, i.e., time amount, passing is loose. Especially the rapid temperature 
reduction generated when using the conventional heating apparatus is not generated when carrying out 
the operation gestalt of this invention. The weak temperature change on said wafer and a small thermal 
vibration show that a very weak thermal shock is added to the photoresist film formed in said wafer and 
said wafer. 

[0048] If a temperature anomaly heats a wafer stably very small according to said operation gestalt of 
this invention which was mentioned above, the reinforcement of the thermal shock added to the 
photoresist film on said wafer and its wafer will decrease fairly. Especially, said wafer can be heated by 
regular and uniform temperature distribution. Therefore, even when the design Ruhr of line breadth is 
0.25 micrometers, 0.18 micrometers, or 0.15 micrometers, as this invention can form a more detailed 
pattern well, it can raise a circuit accumulation level, therefore yield is raised fairly. 
[0049] Drawing 22 is the outline perspective view having shown the wafer heating apparatus by the 8th 
operation gestalt of this invention. If dra wing 22 is referred to, the elevated-temperature plate 500 which 
functions as wafer heating apparatus will have the same wafer and magnitude which heat said main heat 
transfer object 510 and the lower heat transfer medium ,520 including the lower heat transfer medium 
520 of the main heat transfer object 510 and a solid-state, respectively, or it will be formed with a bigger 
circular plate. The lower heat transfer medium 520 of said solid-state is arranged under the inferior 
surface of tongue of said main heat transfer object 510. 

[0050] The wafer with which the round and shallow slot 512 is formed and heated is received in the up 
side of said main heat transfer object 510. Moreover, the periphery section of said up side is provided 
with much wafer guides 513. Said wafer guide 513 guides said wafer, when a wafer is arranged on said 
slot 512. Said slot 512 decreases the ambient atmosphere which flows on said wafer, and makes low 
effect of said ambient atmosphere which is not desirable. 

[0051] Drawing 23 is the sectional view of the elevated-temperature plate 500 taken along with the E-E 
line of drawing 22 . Drawing 24 is the enlarged drawing to which F part of drawing 23 was expanded. 
[0052] If drawing 23 is referred to, said main heat transfer object 510 contains the 1st solid-state heat 
transfer medium 514 and the 2nd solid-state heat transfer medium 5 16. As for said heat transfer medium 
5 14,5 16, it is desirable to form by one and to form with a larger circular plate than the magnitude of a 
wafer. Said 1st solid-state heat transfer medium 514 is formed in the lower part of said main heat 
transfer object 510, and said 2nd solid-state heat transfer medium 5 1 6 is formed in the upper part of said 
main heat transfer object 510. As mentioned above, the slot 512 for receiving a wafer is formed in the 
upper part of said 2nd solid-state heat transfer medium 516. 



http://www4.ipdl .ncipi .go.j p/cgi-bin/tran_web_cgi_ejj e 



12/29/04 



Page 8 of 13 



[0053] As shown in the drawing, the paries-lateralis-orbitae section 518 of a ring configuration is 
formed in the outside periphery section of said 1st solid-state heat transfer medium 514 and said 2nd 
solid-state heat transfer medium 516. That is, said 1st solid-state heat transfer medium 514 and said 2nd 
solid-state heat transfer medium 516 are formed by one as said paries-lateralis-orbitae section 518. 
Moreover, the cavity 515 which forms a fluid heat transfer medium is limited between said 1st and 2nd 
heat transfer media 514,516. 

[0054] Said cavity 515 is located under said slot 512, and the segmentum-laterale region has an 
approximate circle configuration. Diameter 2r of said cavity 515 is smaller than the diameter two R0 of 
said main heat transfer object 510 (or the 1st and 2nd heat transfer medium 514,516), and if it is said 
about 0.9 times diameter two R0, when carrying out baking of the photoresist film applied to the wafer, 
heat transfer which is not desirable will occur. If diameter 2r of said cavity exceeds 0.98 times of the 
diameter two R0 of said main heat transfer object 5 10, it will become difficult to manufacture said main 
heat transfer object 510 possessing a cavity 515. Therefore, as for diameter 2r of said cavity 515, it is 
desirable that they are about 0.9 of said main heat transfer object 510 diameter two R0 thru/or 0.98 
times, and it is more desirable that they are about 0.94 of said diameter two R0 thru/or 0.98 times. 
Diameter 2r of said cavity 515 is about 225 thru/or 235mm as the diameter two R0 of said main heat 
transfer object 510 for heating a 8 inch wafer especially is 240mm, and it is about 230mm more clearly. 
[0055] It divides by **, such as the small evaporation holes 515a, 515b, and 515c of a large number 
which many internal division walls 530 were formed [ a large number ] in said cavity 515, and had the 
cavity 515 linked, and much steamy sections are guided in parallel from said 1st heat transfer medium 
514 with said small evaporation hole at said 2nd heat transfer medium 516. 

[0056] As illustrated to drawing 24 , the liquid 540 is arranged in said cavity 515. Each of **, such as 
said evaporation holes 515a, 515b, and 515c which form said cavity 515, has the cross-section 
configuration in which the upper part curved. As soon as said liquid 540 accepts heat from said 1st 
solid-state heat transfer medium 514, it evaporates. Said liquid 542 which evaporated, i.e., a steam, is 
guided in parallel toward said 2nd solid-state heat transfer medium 516 by **, such as said evaporation 
holes 515a, 515b, and 515c. While said steam 542 contacts said 2nd solid-state heat transfer medium 
516 and transmits the latent heat to said 2nd solid-state heat transfer medium 516 at the topmost part of 
each cavity, a part is condensed in the state of a liquid. Said condensed liquid 544 returns to said 1st 
solid-state heat transfer medium 516 along the path formed in the inside (the curved head-lining section 
and the curved side-attachment-wall section) of said inside division wall 530. 
[0057] While said liquid 540 evaporates and said steam 542 is condensed, heat transfer to said 2nd 
solid-state heat transfer medium 516 is succeedingly made by said 1st solid-state heat transfer medium 

514, and heat is told at homogeneity to said 2nd solid-state heat transfer medium 516 from said 1st 
solid-state heat transfer medium 514. 

[0058] As mentioned above, said cavity 515 is divided by many inside division walls 530 by **, such as 
many small evaporation holes 515a, 515b, and 515c, and it shows in parallel the **** aforementioned 
steam 542, such as the small evaporation holes 515a, 515b, and 515c of said large number, to it toward 
said 2nd solid-state heat transfer medium 516. 

[0059] If the volume which said liquid 540 occupied is less than about 15% of volume of said cavity 

515, a steam may be generated insufficiently. If the volume which said liquid 540 occupied exceeds 
about 25% of the volume of said cavity 5 15 on the other hand, it will be unsuitable to mix the steam 
which the distance from said liquid 540 to said 2nd heat transfer medium 516 was short, and was 
generated, and, thereby, heat transfer will become an ununiformity. Therefore, about 15 of the volume of 
said cavity 515 thru/or 25% of the volume which said liquid 540 occupied is desirable, and it is more 
desirable that it is said 20% of cavernous 515 volume. 

[0060] It is desirable to use a perfluorocarbon (perfluorocarbon) mold inert solvent as a liquid medium 
with this operation gestalt. There are **, such as FC-72, FC-40, FC-43, and FC-70 (it is the trade name 
of the product which South Korean 3M, Inc. manufactured altogether), in the example of a 
perfluorocarbon (perfluorocarbon) mold inert solvent. Among these, a solvent with critical temperature 
(under atmospheric pressure) higher than the sum total which added 100 degrees C to target temperature 
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is desirable. For example, FC-40 solvent is 155 degrees C of boiling points, and the critical point is 270 
degrees C. 

[0061] 1 1mm is desirable although the thickness of the main heat transfer object 500 is about 10 thru/or 
12mm. The width of face (W) of**, such as said evaporation holes 515a, 515b, and 515c set that the 
thickness of said main heat transfer object 500 is 1 1mm by said inside division wall 530, is 5 thru/or 
7mm, height (H) is 5 or 6mm, and 5.5mm of height (H) is [ width of face (W) ] desirably [ 6mm ] 
desirable [ width of face ]. 

[0062] By existence of**, such as said evaporation holes 515a, 515b, and 515c, the thickness of said 1st 
solid-state heat transfer medium 514 can be changed within the limits of 2 thru/or 4mm, the thickness of 
said 2nd solid-state heat transfer medium 516 can be changed within the limits of 1 thru/or 2mm, and the 
thickness in a slot 512 has 1.5 desirablemm. Moreover, the thickness (Wp) of said inside division wall 
530 can be changed within the limits of about 2 thru/or 3mm. 

[0063] With this operation gestalt, the thickness of said 1st and 2nd solid-state heat transfer medium 
5 14,516 is not limited to the thickness mentioned above as long as said main heat transfer object 510 
was manufactured. As for the height (H) of said separated space 515, it is desirable that they are 0.4 of 
the thickness of said main heat transfer object 510 thru/or 0.6 times. 

[0064] Drawing 25 is the sectional view having shown the operation gestalt of said main heat transfer 
object 510, and shows the layout of said inside division wall 530 especially. 

[0065] If drawing 25 is referred to, the level area of said cavity 5 15 is circular so that it may be limited 
by said paries-lateralis-orbitae section 518. Moreover, many inside division walls 530 are formed in said 
cavity 515, are radials and divide said cavity 515 into **, such as many evaporation holes 515a, 515b, 
and 5 1 5c, by the screw type (with or round shape). 

[0066] Said especially inside division wall 530 is formed by the shape of a screw type in said cavity 
515. Then, said inside division wall 530 is cut open to radial, and the mixed five radial path is formed in 
a periphery section side from the core of said main heat transfer object 510. Therefore, as illustrated to 
drawing 25 , each spiral section is divided with five radial sectors, and the include angle theta 1 of each 
sector is about 72 degrees. 

[0067] A reference mark 505 shows the **** hole prepared in order to combine said main heat transfer 
object 510 with the lower heat transfer medium 520 of said solid-state. 

[0068] Drawing 26 is the sectional view having shown other operation gestalten of said main heat 
transfer object 510, and shows other layouts of said inside division wall 530 especially. 
[0069] If drawing 26 is referred to, said inside division wall 530 is arranged with a concentric circle 
gestalt, and is further prepared in said cavity 515 from the inside division wall of the operation gestalt 
illustrated by drawing 25 at high density. That is, each circle of **, such as said evaporation holes 515a, 
5 15b, and 515c, is divided by 24 radial sectors with this operation gestalt, and the include angle theta 2 
of each sector is about 15 degrees. 

[0070] Said cavity 515 is divided more into a detail in the direction of a circle by **, such as 
evaporation hole 515ca of many concentric circle configurations, 515cb, and 515 etc. cc. furthermore, 
****, such as evaporation hole 515ca of a circle configuration, 515cb, and 515 etc. cc, - respectively - 
radial - much arc evaporation hole 515cal,515ca(s)2 and ... it is divided by **, such as 515cbl,515cb2, 
515ccl,515cc2, and ... 

[0071] Drawing 27 is the bottom view of the lower heat transfer medium 520 of said solid-state. As 
illustrated on said drawing, the screw type slot 522 is formed in the inferior surface of tongue of the 
lower heat transfer medium of said solid-state. A heater 524 like a heating coil is formed in the screw 
type slot 522. Said heater 524 is connected with a power source (not shown). If a current is impressed to 
said heater 524, heat will occur and the lower heat transfer medium 520 of said solid-state will be heated 
first. 

[0072] When the periphery section of said main heat transfer object 520 contacts atmospheric air, the 
heat loss of many amounts occurs. Therefore, with the desirable operation gestalt of this invention, the 
pitch (Po) of the outside periphery section (place whose Ro a radius r is larger than about 0.75 Ro(es), 
and is the radius of said main heat transfer object 510) of lower heat transfer medium 520 base of said 
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solid-state is shorter than the pitch (Pc) in a core. Said configuration compensates the heat loss in said 
periphery section. As for the pitch (Po) in the outside periphery section, according to experience of this 
invention person, it is desirable that they are 0. 1 of the pitch (Pc) of a core thru/or 0.5 times. 
[0073] Hereafter, it explains to a detail to a wafer heating mechanism. First, a current is supplied to said 
heater 524 formed in the screw type slot 522 of the base of the lower heat transfer medium 520 of said 
solid-state, and heat is generated. Said heat is transmitted to the lower heat transfer medium 520 of said 
solid-state which touches said 1st solid-state heat transfer medium 514. 

[0074] Then, said heat is transmitted to said 1st solid-state heat transfer medium 514 by the lower heat 
transfer medium 510 of said solid-state. 

[0075] On said 1st solid-state heat transfer medium 514, the cavity 515 where the liquid 540 was built 
in, the paries-lateralis-orbitae section 518, and many inside division walls 530 are formed. 
[0076] Said heat is conducted through said paries-lateralis-orbitae section 518 and said inside division 
wall 530, and said heat is transmitted to said 2nd solid-state heat transfer medium 516 by said 1st solid- 
state heat transfer medium 514. However, such heat conduction is very small compared with heat 
transfer through said liquid 540 built in said cavity 515. 

[0077] That is, the heat of the greater part of said 1st solid-state heat transfer medium 514 is used to heat 
said liquid 540, and evaporates said liquid 540 in the state of a steam. Said steam is guided in parallel up 
toward said 2nd solid-state heat transfer medium 516, and transmits heat to said 2nd solid-state heat 
transfer medium 516 possessing the slot 5 12 for receiving a wafer. 

[0078] If drawing 25 and drawing 26 are referred to, said inside division wall 530 is formed by the arc. 
Said inside division wall 530 divides said cavity 515 by radial and the circumferencial direction (the 
direction of a spiral) by **, such as many evaporation holes 515a, 515b, and 515c. Therefore, if a steam 
moves upward, it will be mixed with the steam which moves from the evaporation hole with which the 
part adjoined, and the steam of ****, such as said evaporation holes 515a, 515b, and 515c, will 
contribute to making it temperature distribution become homogeneity, and will transmit said heat to said 
2nd solid-state heat transfer medium 516 at homogeneity. 

[0079] Moreover, the up side 0 f **********, such as said evaporation holes 515a, 515b, and 515c, is 
the configuration (or it is circular) in which the cross section curved. If each steamy section guided by 
said inside division wall 530 arrives at the up side of **, such as said evaporation holes 515a, 515b, and 
515c, and contacts said 2nd solid-state heat transfer medium 516, a part will be condensed by the liquid, 
and said steam will generate the latent heat to said 2nd solid-state heat transfer medium 516, and will 
heat said 2nd solid-state heat transfer medium 516. Then, said condensed liquid 544 returns to said 1st 
solid-state heat transfer medium 514, and accepts heat from said 1st solid-state heat transfer medium 
514. 

[0080] The steam only cooled on the other hand, without being condensed circulates too toward said 1st 
solid-state heat transfer medium 514. Then, the steam which returned contacts the 1st solid-state heat 
transfer medium 514, absorbs heat again, and is guided up toward said 2nd solid-state heat transfer 
medium 516. That is, heat transfer is performed by the convection current. 

[008 1] As illustrated to drawing 25 and drawing 26 , a steamy mixing path reaches in said direction of 
the periphery section with a radial pattern gestalt from said core, and is formed in the circumferencial 
direction. Since open steam is mixable from the core of said main heat transfer object 510 to radial 
toward the periphery section, the temperature gradient of the steam in the core and the periphery section 
of said main heat transfer object 510 can be reduced fairly. 

[0082] As mentioned above, the 2nd solid-state heat transfer medium 516 accepts heat through said 
evaporation hole from said 1st solid-state heat transfer medium 514. Therefore, the heated solid-state 
heat transfer medium 516 contacts the wafer located in the slot 5 12. By the very thing, heat is 
transmitted to said wafer from the solid-state heat transfer medium 516 heated by homogeneity, and said 
wafer is heated to homogeneity to predetermined temperature. 

[0083] A heat block is the sectional view of the heat transfer medium to which the lower part adheres, 
and drawing.28 thru/or drawing 30. are the isothermal charts for illustrating especially temperature 
distribution. 
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[0084] It is illustrated that the conventional heat transfer medium illustrated drawing 28 to drawing 1 
and drawing 2 . As illustrated to drawing 28 , the observed mixed temperature was 152.447 degrees C, 
and the minimum temperature was 15 1.566 degrees C. 

[0085] The cavity is formed in Mizoshita and drawing 29 illustrates 1 operation gestalt of this invention 
to which a pitch possesses a heating coil into a regular slot. As shown in said drawing, the observed 
maximum temperature was 152.769 degrees C, and the minimum temperature was 151.259 degrees C. 
[0086] The cavity which has said diameter about 0.96 times the diameter of a main heat transfer object 
is formed, and drawing 30 illustrates other operation gestalten of this invention to which the pitch in the 
periphery section possesses a heating coil into a slot shorter than a core. As illustrated on said drawing, 
the observed maximum temperature was 152.765 degrees C, and the minimum temperature was 151.492 
degrees C. 

[0087] As illustrated on the drawing, the temperature distribution in the elevated-temperature plate of 
drawing 30 are the most uniform, and temperature distribution are uniform in order of the elevated- 
temperature plate of drawing 29 , and the elevated-temperature plate of drawi ng 28 . 
[0088] Drawing 3 1 is the graph which illustrated the temperature distribution on the top face of the 
maximum of drawing 28 thru/or the main heat transfer object of drawing .30 . The line connected with 
the triangle by drawing 31 is obtained from said main heat transfer object of drawing. 28 . The line 
connected with the circle is obtained from said main heat transfer object of drawing 29 . The line 
connected with the rectangle is obtained from said main heat transfer object of drawing 30 . 
[0089] The more uniform temperature distribution on the top face of the maximum of said main heat 
transfer object can obtain from this invention so that drawing 3 1 may show. Moreover, the temperature 
distribution on the top face of the maximum are further improved by making a cavity increase and 
reducing the pitch of the heater element in the periphery section. 

[0090] <Photoresist pattern formation> drawing 32 (A) thru/or drawing 32 (D) are the sectional views 
which illustrated the approach for forming a photoresist pattern according to 1 operation gestalt of this 
invention using said heating apparatus. 

[0091] If drawing 32 (A) is referred to, the positive type photoresist constituent containing novolak resin 
will be applied to the silicon wafer 610 using a spin applicator, and the photoresist film 612 will be 
formed. Then, software baking of said photoresist film 612 is carried out for 60 seconds at 90 thru/or 
120 degrees C using the conventional elevated-temperature plate. The thickness of said photoresist film 
612 is 0.8 thru/or 0.9 micrometers. 

[0092] If drawing 32 (B) is referred to, said photoresist film 612 will be alternatively exposed in the 
deep ultraviolet light 614 using a stepper and a photo mask (not shown). After that, as illustrated by the 
heating approach and drawing 22 by this invention, and drawing 26 , post baking of said exposed 
photoresist film 612 is carried out using the main heat transfer object 510. At the temperature of 140 
degrees C thru/or 150 degrees C, said post baking does not have 30 and is carried out for 90 seconds. 
[0093] If drawing 32 (C) is referred to, said exposed photoresist film 612 will be developed for 1 minute 
using a developer, and the part to which wash for about 30 seconds, and it was made to dry after that 
using water, and said photoresist film was exposed will be removed. 1st photoresist pattern 612a is 
formed so that the opening 616 of the 1st magnitude in which said some of silicon wafers 610 can be 
exposed may be provided. 

[0094] If drawing 32 (D) is referred to, at the temperature of about 140 degrees C thru/or 160 degrees C, 
about 1 minute cannot be found and said 1st photoresist pattern 612 will be heated for 3 minutes. At this 
time, the elevated-temperature plate which includes the main heat transfer object 510 as illustrated by 
the heating approach and drawing 22 by this invention, and drawing 26 is used further. Then, a reflow of 
the 1st photoresist pattern 612 is carried out, and last photoresist pattern 612b (a dotted line illustrates) 
possessing 2nd opening 616a of the 2nd opening magnitude smaller than the 1st opening magnitude of 
said 1st photoresist pattern 612a is formed. 

[0095] <Skin temperature measurement of wafer> drawing.33 is the isothermal chart showing skin 
temperature distribution of the wafer heated using said main heat transfer object shown in drawing 25 . 
In drawing 33 , the temperature gradient between the 1 constant-temperature line and the constant- 
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temperature line which adjoined it is 0.04 degrees C. In a drawing, a maximum temperature is 155.02 
degrees C in the core of said wafer, and the minimum temperature is 153.91 degrees C in the periphery 
section of said wafer. A temperature requirement (temperature gradient between a maximum 
temperature and the minimum temperature) is 0.97 degrees C. The mean temperature displayed with the 
thick constant-temperature line is 154.65 degrees C, and the standard deviation of skin temperature is 
0.3 1 degrees C. 

[0096] Drawing 34 is the isothermal chart having shown skin temperature distribution of the wafer 
heated using said main heat transfer object illustrated to drawing 26 . In drawing 34 , the temperature 
gradient between the 1 constant-temperature line and the constant-temperature line which adjoined it is 
0.03 degrees C. In said drawing, a maximum temperature is 137.97 degrees C in the core of said wafer, 
and the minimum temperature is 137.42 degrees C in the periphery section of said wafer. A temperature 
requirement (temperature gradient between a maximum temperature and the minimum temperature) is 
0.55 degrees C. The mean temperature displayed with the thick constant-temperature line is 137.68 
degrees C, and the standard deviation of skin temperature is 0. 15 degrees C. 

[0097] If radial divides a cavity 515 into high density like drawing 26 at an inside division wall so that it 
may understand through the comparison of drawmg,,33 and drawing 34 , more uniform temperature 
distribution can be acquired. As a result of many experiences, **, such as the evaporation holes 5 15a, 
515b, and 515c, were divided into radial with 18 pieces thru/or 36 sectors, 20 degrees, 10 thru/or setting 
up at 15 degrees more desirably and making a temperature requirement smaller than 0.6 degrees C were 
defined, and, as for the include angle of each sector, more uniform temperature distribution were able to 
be acquired according to it. 

[0098] If <line breadth measurement after carrying out after [ exposure ] baking of photoresist pattern> 
drawing 32 (A) is referred to, on a wafer 610, a photoresist solution will be applied, a photoresist layer 
612 will be formed, and reserve annealing of the generated photoresist layer 612 will be carried out for 
about 60 seconds at 1 10 degrees C. 

[0099] Then, as illustrated to drawing 32 (B), said photoresist layer 612 was exposed in the deep 
ultraviolet light 614. At this time, the mask which has a pattern for forming a 135nm (target line 
breadth) contact hole was used. Post balking of said exposed photoresist layer 612 was carried out. At 
this time, the elevated-temperature plate including the main heat transfer object 510 which was 
illustrated to drawhig.22 and drawing 26 was used. In order to manufacture the main heat transfer object 
510, the 1st and 2nd solid-state heat transfer medium 514,516, the paries-lateralis-orbitae section 518, 
and the inside division wall 530 were manufactured using the aluminium alloy. FC-40 (product name 
which is South Korean 3M company) whose a boiling point is about 155 degrees C and whose critical 
temperature is about 270 degrees C as a liquid 540 was chosen. After forming said main heat transfer 
object 510, said cavity 515 was made into the vacuum to 107Torr(s), and about 20% of the volume of 
said cavity 515 was filled with said liquid 540 after that Then, said cavity 515 was sealed. 
[0100] After that, as shown in drawing. 32 (c), the 1st photoresist pattern 612 which develops said 
exposed photoresist layer 612 and has the 1st opening 616 was formed. 

[0101] Drawing 35 is the line breadth distribution diagram of the 1st opening gained after developing 
the photoresist film exposed by carrying out post baking using said main heat transfer medium, as 
illustrated to drawing 22 and drawing 26 . 

[0102] When the elevated-temperature plate by this invention was used, the maximum line breadth and 
minimum line width were 140nm and 129nm, respectively. Moreover, average line breadth was 135nm 
and the line breadth range was 1 lnm. When the permission line breadth range was set up by 120 thru/or 
150nm, the magnitude of all the measured contact holes went into permission line breadth within the 
limits. 

[0103] When referring to <line breadth measurement of photoresist pattern after carrying out reflow of 
photoresist pattern> drawing 32 (A), the photoresist solution was applied to the wafer 610, the 
photoresist layer 612 was formed, and reserve annealing was carried out for the gained photoresist layer 
612 for about 60 seconds at the temperature of 1 10 degrees C. 

[0104] Then, as illustrated to drawing 32 (B), the photoresist layer 612 was exposed in the deep 
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ultraviolet light 614. At this time, the mask with the pattern for forming a 185nm contact hole was used. 
Post baking of said exposed photoresist layer 612 was carried out. At this time, the elevated-temperature 
plate including the main heat transfer object which was illustrated to drawing 22 and drawing. 26 was 
used. Said elevated-temperature plate is the same as what was used for measuring the line breadth 
mentioned above after carrying out after [ exposure ] baking of said photoresist pattern. 
[0105] 1st photoresistor pattern 612a which has the 1st opening 616 as said exposed photoresist layer 
612 is developed and it was shown in drawing 32 (C) was formed. Then, 1st photoresist pattern 612a 
was heated for 2 minutes at the temperature of 150 degrees C. The same elevated-temperature plate was 
used at this time. Consequently, as illustrated to drawing 3 1 D, 2nd photoresist pattern 612b which has 
2nd opening 616a with magnitude smaller than said 1st opening 616 was gained. 
[0106] In order to compare, both of the same procedures were carried out in the post baking phase and 
the reflow phase using the conventional elevated-temperature plate. That is, the elevated-temperature 
plate of drawing 1 and drawing 2 was used instead of the elevated-temperature plate by this invention. 
[0107] The line breadth (magnitude) of said 2nd opening was measured by one map unit over the whole 
wafer. 

[0108] Drawing 36 is the line breadth distribution diagram of the 2nd opening gained using the 
conventional main heat transfer medium illustrated to drawing. 1. and drawing.2 . Drawing 37 is the line 
breadth distribution diagram gained using the main heat transfer medium of this invention illustrated to 
drawing 22 and drawing 26 . 

[0109] When using the conventional elevated-temperature plate so that drawing 36 may show, the 
maximum line breadth and minimum line width were 201nm and 159nm, respectively. Moreover, 
average line breadth was 177nm and the line breadth range was 43nm. 

[0110] When using the elevated-temperature plate by this invention, the maximum line breadth and 
minimum line width were 205nm and 182nm, respectively. Moreover, as shown in drawing J 7 , average 
line breadth was 194nm and the line breadth range was 23nm. 

[01 1 1] As mentioned above, it can turn out that the line breadth range has been improved from 42nm to 
23nm. 

[01 12] If a wafer is heated by the heating approach of this invention as mentioned above, a temperature 
anomaly can heat less than 1 degree C of said wafers to homogeneity so that it may become less than 0.6 
degrees C desirably. 
[0113] 

[Effect of the Invention] Therefore, the thermal shock added to the photoresist film applied to said wafer 
and its front face can be decreased greatly. As a result, when using the heating approach of this 
invention, and equipment in the baking phase after exposure, the photoresist pattern which has uniform 
magnitude can be formed on said wafer. Moreover, a detailed photoresist pattern can be formed in 
carrying out a reflow of said photoresist pattern, using the heating approach of this invention, and 
equipment effectively . 

[0114] Other fields which heat the body of a monotonous configuration to homogeneity can be used for 
the heating approach of this invention, and equipment. Of course, the semi-conductor field which needs 
to heat a wafer to homogeneity can also use the heating approach of this invention, and equipment 
effectively. 

[0115] This invention is not limited by the operation gestalt, but although the operation gestalt explained 
this invention to the detail, it could correct or change this invention, without leaving the thought and 
pneuma of this invention, if it has the usual knowledge in the technical field to which this invention 
belongs. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase which supplies heat to the 1st solid heat transfer medium, and the phase of 
transmitting said heat to a fluid heat transfer medium from said 1st solid-state heat transfer medium, The 
phase of transmitting said heat to the 2nd solid-state heat transfer medium by connecting the 2nd solid- 
state heat transfer medium with the steamy section, and heating said 2nd solid-state heat transfer 
medium, And it comes to contain the phase of connecting thermally said 2nd solid-state heat transfer 
medium and body, and transmitting said heat to said body from said 2nd solid-state heat transfer 
medium. Said fluid heat transfer medium is divided by the evaporation hole of a large number which 
were linked and built in the liquid, respectively. It is an approach for said liquid evaporating with said 
heat in a majority of each steamy section in the evaporation hole of said large number, and heating to 
homogeneity the body characterized by guiding the steamy section of said large number in parallel up 
toward a body. 

[Claim 2] The approach for heating to homogeneity the body according to claim 1 characterized by 
including further the phase of connecting thermally the phase of generating said heat, the phase of 
transmitting said heat to a lower solid-state heat transfer medium, and heating the solid-state heat 
transfer medium of said lower part and the solid-state heat transfer medium of said lower part, and said 
1st solid-state heat transfer medium, and transmitting said heat to said 1st solid-state heat transfer 
medium. 

[Claim 3] It is an approach for the upper part of each evaporation hole of said large number having the 
curved cross-section configuration, and heating to homogeneity the body according to claim 1 
characterized by the evaporator of said large number touching said 2nd solid-state heat transfer medium 
in the upper part of each evaporation hole of said large number. 

[Claim 4] It is an approach for a part being condensed, and the steamy section of said large number 
generating the latent heat, and heating to homogeneity the body according to claim 3 characterized by 
telling said latent heat to said 2nd solid-state heat transfer medium. 

[Claim 5] Said liquid is an approach for evaporating repetitively in said steamy section and heating to 
homogeneity the body according to claim 1 characterized by condensing said steamy section repetitively 
in the state of said liquid, and circulating through it with said each of evaporation hole of said fluid heat 
transfer medium, including further the phase which condenses the steamy section of said large number, 
and is reproduced with said liquid. 

[Claim 6] Said each of steamy section is an approach for heating to homogeneity the body according to 
claim 1 characterized by being mixed with the steam built in the evaporation hole with which said fluid 
heat transfer medium adjoined while showing around up toward said body by the partial target. 
[Claim 7] It is an approach for heating to homogeneity the body according to claim 6 characterized by 
being mixed with the steamy section built in in the evaporation hole with which the periphery edge of 
said fluid heat transfer medium is circular with the hole, and said each of steamy section adjoined radial 
or a circumferencial direction. 

[Claim 8] It is an approach for heating to homogeneity the body according to claim 1 characterized by 
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the periphery edge of said fluid heat transfer medium being circular, being divided into many the 
concentric circles or screw type circles of an evaporation hole of said large number, and dividing said 
concentric circle or a screw type circle with many radial sectors. 

[Claim 9] The sector angle of each radial sector of said large number is an approach for heating to 
homogeneity the body according to claim 8 characterized by being about 10 thru/or 20 degrees. 
[Claim 10] Said body is an approach for heating to homogeneity the body according to claim 1 
characterized by being the photoresist film applied on the wafer. 

[Claim 1 1] It is an approach for said liquid being the inert solvent of perfluorocarbon and heating to 
homogeneity the body according to claim 1 characterized by the critical temperature being higher than 
the temperature which added 100 degrees C to objective target temperature under atmospheric pressure. 
[Claim 12] The phase which applies a photoresist solution to a wafer and forms a photoresist film, The 
phase of exposing said photoresist film in light, and the phase which supplies heat to the 1st solid-state 
heat transfer medium, The phase of transmitting said heat to a fluid heat transfer medium from said 1 st 
solid-state heat transfer medium, and by contacting the steamy section to the 2nd solid-state heat transfer 
medium, and heating said 2nd solid-state heat transfer medium By contacting thermally the phase of 
transmitting said heat to said 2nd solid-state heat transfer medium and said 2nd solid-state heat transfer 
medium, and said wafer, and transmitting said heat to said wafer from said 2nd solid-state heat transfer 
medium It comes to contain the phase which carries out baking of said photoresist film on said wafer. 
Said fluid heat transfer medium It is divided by the evaporation hole of a large number which are linked 
and build in the liquid, respectively, and said liquid evaporates in much steamy sections in said each 
evaporation hole with said heat The steamy section of said large number is an approach for carrying out 
baking of the photoresist film on the wafer characterized by showing around in parallel up toward said 
wafer. 

[Claim 13] Said light is an approach for carrying out baking of the photoresist film on the wafer 
according to claim 12 characterized by being deep ultraviolet light. 

[Claim 14] Said photoresist film is an approach for carrying out baking of the photoresist film on the 
wafer according to claim 12 characterized by 0.5 thru/or carrying out baking for 1.5 minutes at about 
140 thru/or the temperature of 150 degrees C. 

[Claim 15] The phase which applies a photoresist solution and forms a photoresist film on a wafer, The 
phase of exposing said photoresist film in light, and the phase which forms the 1st photoresist pattern 
which develops said exposed photoresist film and has the 1st opening of the 1st magnitude, And the 
phase which forms the 2nd photoresist pattern which is made to carry out a reflow of said 1st photoresist 
pattern, and has the 2nd opening of the 2nd magnitude smaller than said 1st opening is included. The 
phase of carrying out a reflow of said 1st photoresist pattern The phase which supplies heat to the 1st 
solid-state heat transfer medium, the phase of transmitting said heat to a fluid heat transfer medium from 
said 1st solid-state heat transfer medium, and by contacting the steamy section to the 2nd solid-state heat 
transfer medium, and heating said 2nd solid-state heat transfer medium By contacting thermally the 
phase of transmitting said heat to said 2nd solid-state heat transfer medium and said 2nd solid-state heat 
transfer medium, and said wafer, and transmitting said heat to said wafer from said 2nd solid-state heat 
transfer medium The phase heated so that a reflow of said 1st photoresist may be carried out is included. 
Said fluid heat transfer medium is divided by the evaporation hole of a large number which were linked 
and built in the liquid, respectively. It is an approach for said liquid evaporating in much steamy sections 
within said each evaporation hole with said heat, and forming the photoresist pattern characterized by 
guiding the steamy section of said large number in parallel up toward said wafer. 
[Claim 16] The 1st solid-state heat transfer medium and the fluid heat transfer medium which was 
divided by the evaporation hole of linked a large number, and was thermally combined with said 1st 
solid-state heat transfer medium, And the evaporation hole of said large number is equipment for heating 
the body characterized by being extended at the same flat surface between said 1st solid-state heat 
transfer medium and the 2nd solid-state heat transfer medium including the 2nd solid-state heat transfer 
medium which is thermally combined with said fluid heat transfer medium, and touches said body 
thermally. 
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[Claim 17] Equipment for heating the body according to claim 16 characterized by providing further the 
liquid sealed in the evaporation hole of a majority of said said fluid heat transfer media. 
[Claim 18] Equipment for heating the body according to claim 16 characterized by providing further the 
lower heat transfer medium of the solid-state thermally combined between a heater element and said 
heater element, and said 1st solid-state heat transfer medium. 

[Claim 19] Said heater element is equipment for heating the body according to claim 18 characterized by 
building at least a part in the slot formed in the inferior surface of tongue of the lower heat transfer 
medium of said solid-state. 

[Claim 20] It is equipment for said slot being a screw type-like, and heating the body according to claim 
19 characterized by the short thing in a periphery edge rather than it can set the pitch of the shape of said 
screw type to the core of said inferior surface of tongue. 

[Claim 21] Said 2nd solid-state heat transfer medium is equipment for heating the body according to 
claim 16 characterized by being formed by said 1st solid-state heat transfer medium and one. 
[Claim 22] Said 1st and 2nd solid-state heat transfer medium and said fluid heat transfer medium are 
circular and equipment for heating the body according to claim 16 characterized by being a flat-surface 
configuration, respectively. 

[Claim 23] The diameter of said fluid heat transfer medium is equipment for heating the body according 
to claim 22 characterized by being about 0.9 of the diameter of said 1st and 2nd solid-state heat transfer 
medium thru/or 0.98 times. 

[Claim 24] Said fluid heat transfer medium is equipment for heating the body according to claim 22 
characterized by being divided with many concentric circles or screw type circles circular [ periphery ] 
and divided with many radial sectors of the evaporation hole of said large number. 
[Claim 25] It is equipment for heating the body according to claim 17 characterized by the occupancy 
volume of said liquid being about 15 of the fluid heat transfer medium volume thru/or 25% within said 
fluid heat transfer medium. 

[Claim 26] The thickness of said fluid heat transfer medium is equipment for heating the body according 
to claim 16 characterized by being about 40 of the total thickness of said 1st and 2nd solid-state heat 
transfer medium and said fluid heat transfer medium thru/or 60%. 

[Claim 27] It is equipment for said fluid being the inert solvent of perfluorocarbon and heating the body 
according to claim 17 characterized by the critical temperature being higher than the temperature which 
added 100 degrees C to objective target temperature under atmospheric pressure. 
[Claim 28] A heater element and the lower heat transfer medium of the solid-state thermally combined 
with said heater element, The 1st solid-state heat transfer medium thermally combined with the top face 
of the lower heat transfer medium of said solid-state, The 2nd solid-state heat transfer medium by which 
a wafer wearing side is provided and the field of the opposite side of said wafer wearing side is 
thermally combined with said 1st solid-state heat transfer medium, And equipment for heating the wafer 
characterized by providing the fluid heat transfer medium limited with the evaporation hole of a large 
number which were formed between said 1st and 2nd solid-state heat transfer media, and were linked. 
[Claim 29] It is equipment for the evaporation hole of said large number being divided with many 
concentric circles or screw type circles, and heating the wafer according to claim 28 characterized by 
dividing said concentric circle or a screw type circle with many radial sectors. 

[Claim 30] Equipment for heating the wafer according to claim 29 characterized by providing further the 
liquid sealed in the evaporation hole of said large number. 

[Claim 31] Said 1st and 2nd solid-state heat transfer medium is equipment for heating the wafer 
according to claim 29 characterized by being circular and the diameter being larger than the diameter of 
said wafer wearing side. 

[Claim 32] Said 1st and 2nd solid-state heat transfer medium is equipment for heating the wafer 
according to claim 3 1 characterized by being formed by one. 

[Claim 33] Said heater element is equipment for heating the wafer according to claim 28 characterized 
by being arranged in the screw type slot formed in the inferior surface of tongue of the lower heat 
transfer medium of said solid-state. 
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[Claim 34] The upper part of each evaporation hole of said large number is an approach for heating the 
wafer according to claim 28 characterized by having the curved cross-section configuration. 



[Translation done.] 
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